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FIGURE 2

Dark adaptation in RLBP1 /- and +/+ mice.

Recovery after photobleach {t=4h)
20- . p<0.0001

Percentage Recovery of
a-wave Amplitude + SEM

H
RLBP1+/+ RLBP1-/-




U.S. Patent

3A

3B

Percentage Recovery of
a-wave Amplitude + SEM

Percentage Recovery of
a-wave Amplitude £ SEM

Oct. 20, 2015 Sheet 3 of 7

P
o w o
S.8-9

40

US 9,163,259 B2

FIGURE 3
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FIGURE 3 (continued)
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FIGURE 6
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1
VIRAL VECTORS FOR THE TREATMENT OF
RETINAL DYSTROPHY

RELATED APPLICATIONS

This application claims priority to U.S. Provisional Appli-
cation No. 61/642,630 filed May 4, 2012 and U.S. Provisional
Application No. 61/776,167 filed Mar. 11, 2013, the contents
of which are incorporated herein by reference in their entire-
ties.

SEQUENCE LISTING

The instant application contains a Sequence Listing which
has been submitted in ASCII format via EFS-Web and is
hereby incorporated by reference in its entirety. Said ASCII
copy, created on Aug. 16, 2013 is named PAT055109-US-
NP_SL.txt and is 253,289 bytes in size.

BACKGROUND OF THE INVENTION

Retinitis pigmentosa (RP) refers to a group of inherited
degenerations of the photoreceptor cells (rods and cones) of
the retina leading to visual loss and blindness. Mutations in
any of a wide variety of genes can cause RP, including genes
encoding proteins that are involved in phototransduction (the
process by which the energy of a photon of light is converted
in the photoreceptor cell outer segment into a neuronal sig-
nal), the visual cycle (production and recycling of vitamin A
in the retina), photoreceptor structure, and transcription fac-
tors (Phelan and Bok, 2000).

RLBP1-associated retinal dystrophy is a rare form of RP
caused by mutations in the retinaldehyde binding protein 1
(RLBP1) gene on chromosome 15. Mutations in this gene
cause absence of or dysfunction of cellular retinaldehyde-
binding protein (CRALBP), a protein that is important in the
visual cycle (He et al 2009). CRALBP is expressed in retinal
pigment epithelium (RPE) and Miiller cells, ciliary epithe-
lium, iris, cornea, pineal gland and a subset of oligodendro-
cytes of the optic nerve and brain (Saari et al 1997). CRALBP
accepts 11-cis-retinol from the isomerase RPE65 and acts as
a carrier of this substrate for 11-cis-retinol dehydrogenase
(RDHS) to convert the substrate into 11-cis-retinal. The rate
of chromophore regeneration is severely reduced in the
absence of functional CRALBP (Travis et al 2007). The func-
tion of CRALBP outside the RPE is not well understood, but
it has been suggested that CRALBP in the Miiller cells sup-
ports a cone-specific visual pathway that permits cone cells to
quickly adapt to a wide range of light intensities (Wang and
Kefalov 2011).

RLBP1-associated retinal dystrophy is characterized by
early severe night blindness and slow dark adaptation, fol-
lowed by progressive loss of visual acuity, visual fields and
color vision leading to legal blindness typically around
middle adulthood. The fundus appearance is characterized by
yellow or white spots in the retina. The reduction in visual
acuity and visual field significantly impacts patients’ quality
of life (Burstedt and Monestam, 2010).

The most common RLLBP1 mutations leading to RLBP1-
associated retinal dystrophy are recessive mutations, desig-
nated R234W and M226K (Golovleva I and Burstedt M
2012). RLBP1-associated retinal dystrophy caused by 1 or
both of these recessive missense mutations is also known as
Bothnia Dystrophy. Several other loss-of-function mutations
in the RLBP1 gene have been reported to lead to RLBP1-
associated retinal dystrophy. For example, splice-junction
mutations in RLBP1 cause rod-cone dystrophy in Newfound-
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land. Currently there is no treatment available for RLBP1-
associated retinal dystrophy (Eichers et al 2002).

The present invention is based in part on the discovery that
expression of RLBP1 from recombinant adeno-associated
viral vectors (rAAV) having a combination of selected pro-
moter, AAV genome and capsid serotype provides a potent
and efficacious treatment for RLBP1-associated retinal dys-
trophy.

SUMMARY OF THE INVENTION

The present invention relates generally to recombinant
viral vectors and methods of using recombinant viral vectors
to express proteins in the retina of subjects suffering from
retinal diseases and blindness.

The present invention relates to viral vectors that are
capable of delivering a heterologous gene to the retina. The
present invention also relates to viral vectors that are capable
of directing a heterologous gene to RPE and Miiller cells of
the retina. The present invention further relates to viral vec-
tors that are recombinant adeno-associated viral vectors
(rAAV). In certain embodiments the rAAV viral vector may
be selected from among any AAV serotype known in the art,
including, without limitation, AAV1-AAV12. In certain
embodiments, the rAAV vector capsid is an AAV2 serotype.
In certain other embodiments, the rAAV vector capsid is an
AAVS serotype.

The invention relates, in part, to viral vectors carrying a
single stranded vector genome. In the single stranded viral
vector, the vector genome can include a 5' TR, a recombinant
nucleotide sequence comprising an RLBP1 coding sequence,
and a 3' ITR. The recombinant nucleic acid sequence of the
vector genome can also include a promoter as described
herein. In one aspect, the promoter is an RLBP1 (long) pro-
moter (SEQ ID NO: 10), in another aspect the promoter is an
RLBP1 (short) promoter (SEQ ID NO: 3). In certain specific
aspects of the invention, the vector genome comprises, in the
5" to 3' direction, nucleic acid sequences selected from: a)
SEQIDNO: 2,10, 5,6, 8,and 9; b) SEQ ID NO: 2,11, 5, 6,
8,14,9;¢c) SEQIDNO: 2,22, 5,6, 8,23, and 9; and d) SEQ
IDNO:2,3,4,5,6,8,23,and 9.

The invention also relates, in part, to viral vectors carrying
a self-complementary genome. The self-complementary vec-
tor genome can include, from 5'to 3', a 5' ITR, a first recom-
binant nucleotide sequence, a non-resolvable ITR (e.g.:
AITR), a second recombinant nucleotide sequence, and a 3'
ITR, wherein the first and second recombinant nucleotide
sequences are self-complementary. The second recombinant
nucleotide sequence comprises in the 5' to 3' direction, a
promoter, an RLBP1 coding sequence and an SV40 polyA
sequence. The promoter can be an RLBP1 promoter and,
further, can be the RLBP1 (short) promoter (SEQ ID NO: 3).
In certain aspects of the invention, the second recombinant
nucleotide sequence comprises nucleic acid sequences in the
5'to 3" direction of SEQ ID NO: 3, 4, 5, 6, and 8 and the first
recombinant nucleotide sequence comprises sequences that
are self-complementary to, or the reverse complement of, the
second recombinant sequence, for example, SEQID NOs: 62,
63, 64, 65, and 66. The invention also relates to a viral vector
comprising a self-complementary vector genome wherein the
genome comprises, nucleic acid sequences in the 5' to 3'
direction of: SEQ ID NOs: 36, 62, 63, 64, 65, 66,1,3,4, 5,6,
8, and 9. The self-complementary vector genome described
above can be packaged in an AAV capsid that is selected from
any AAV serotype known in the art, including but not limited
to AAV1-12. In one aspect, the self-complementary genome
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is packaged in an AAVS capsid. In another aspect, the self-
complementary genome is packaged in an AAV?2 capsid.

The present invention also relates to a viral vector capable
of directing expression of a heterologous gene to RPE and
Miiller cells of the retina. It is contemplated that the viral
vector capsidis an AAV2 or an AAV 8 serotype capsid and that
the viral vector comprises a vector genome, wherein the het-
erologous gene is operably linked to an RLBP1 promoter. Itis
further contemplated that the RLBP1 promoter is the RLBP1
(short) promoter (SEQ ID NO: 3) or the RL.BP1 (long) pro-
moter (SEQ ID NO: 10). In another aspect of the invention it
is contemplated that the heterologous gene to be expressed in
RPE and Miiller cells is an RL.BP1 coding sequence having
for example, the sequence of SEQ ID NO: 6.

The present invention also relates to a viral vector capable
of directing expression of a heterologous gene to RPE and
Miiller cells of the retina, wherein the viral vector capsid is an
AAVS serotype capsid and that the viral vector comprises a
self-complementary vector genome wherein a heterologous
gene is operably linked to an RLBP1 promoter. It is further
contemplated that the RLBP1 promoter is the RLBP1 (short)
promoter (SEQ ID NO: 3). In another aspect of the invention
it is contemplated that the heterologous gene to be expressed
in RPE and Miiller cells is an RLBP1 coding sequence having
for example, the sequence of SEQ ID NO: 6.

The invention also relates to a composition comprising a
viral vector described herein, as well as viral vector compo-
sitions in combination with a pharmaceutically acceptable
carrier. Specifically, the invention further relates to composi-
tions comprising the viral vectors as described in Table 4. The
invention still further relates to compositions comprising
viral vectors that can be generated using the plasmids
described in Table 2, in conjunction with rAAV production
methods known in the art and described herein. The compo-
sitions described herein are useful for treating a subject hav-
ing RL.BP1 associated retinal dystrophy and/or improving the
rate of dark adaption in a subject having RLBP1-associated
retinal dystrophy.

The present invention also relates to nucleic acids that can
be used, with the rAAV production methods known in the art
and described herein, for the generation of the viral vectors
described herein. The invention relates to nucleic acids com-
prising a gene cassette, wherein the gene cassette comprises,
in the 5' to 3' direction: (i) a 5' ITR or a non-resolvable ITR,
(ii) arecombinant nucleotide sequence comprising an RLBP1
coding sequence, and (iii) a 3' ITR. It is contemplated that the
nucleic acid may comprise a gene cassette comprising a
nucleic acid sequence selected from SEQ ID NOs: 51, 52, 53,
54, and 55. It is contemplated that the nucleic acids of the
invention may be plasmids. It is further contemplated that the
nucleic acid may be a plasmid comprising a nucleic acid
sequence selected from SEQ ID NOs: 26, 27, 28, 29, 30 and
50.

In certain specific aspects of the invention, the nucleic acid
can comprise a gene cassette comprising sequences in the 5'
to 3' direction that are selected from: a) a) SEQ ID NO: 2, 10,
5,6,8,and 9,b) SEQIDNO: 2,11, 5,6, 8, 14 and 9, ¢) SEQ
IDNO:2,22,5,6,8,23 and 9,d) SEQID NO: 2,3,4,5,6,8,
23 and 9, or e) SEQIDNO: 1, 3,4, 5, 6, 8, and 9.

The invention also relates to nucleic acids comprising a
gene cassette, wherein the gene cassette comprises, inthe 5'to
3" direction: (i) a 5' ITR, (ii) a recombinant nucleotide
sequence comprising a promoter operably linked to reporter
gene, and (iii) a 3' ITR. It is contemplated that the nucleic acid
may comprise a gene cassette comprising a nucleic acid
sequence selected from SEQ ID NOs: 56, 57, 59 and 60. Itis
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further contemplated that nucleic acid may be a plasmid
comprising a nucleic acid sequence selected from SEQ ID
NOs: 31,32, 34 and 35.

The invention also relates to methods of treating a subject
having RILBP1-associated retinal dystrophy wherein the
method comprises administering to a subject in need thereof,
a composition comprising a viral vector as described herein.

The invention also relates to a method of improving the rate
of dark adaption in a subject having RLBP1-associated reti-
nal dystrophy, wherein the method comprises administering
to a subject in need thereof, a composition comprising a viral
vector as described herein.

The invention still further relates to a method of directing
expression of an RLBP1 coding sequence in RPE and Miiller
cells in the retina of a subject having RLBP1-associated reti-
nal dystrophy, wherein the method comprises the step of
contacting the retina of the subject, with a viral vector com-
prising an AAV8 or AAV2 serotype capsid and a vector
genome comprising an RLBP1 coding sequence operably
linked to an RLBP1 promoter, such as, for example, the
RLBPI(short) (SEQ ID NO: 3) or RLBPI(long) (SEQ ID
NO: 10) promoters as described herein.

The invention still further relates to a method of delivering
an RLBPI1 coding sequence in RPE and Miiller cells in the
retina of a subject having RI.BP1-associated retinal dystro-
phy, wherein the method comprises the step of contacting the
retina of the subject, with a viral vector comprising an AAV8
or AAV2 serotype capsid and a vector genome comprising an
RLBPI1 coding sequence operably linked to an RLBP1 pro-
moter, such as, for example, the RLBP1(short) (SEQ ID NO:
3) or RLBP1(long) (SEQ ID NO: 10) promoters as described
herein.

The invention also includes a viral vector as described in
Table 1, or 4, as well as a plasmid described in Table 2.

DEFINITIONS

Unless defined otherwise, all technical and scientific terms
used herein have the same meaning as commonly understood
by those of ordinary skill in the art to which this invention
pertains.

The term “capsid” refers to the protein coat of the virus or
viral vector. The term “AAV capsid” refers to the protein coat
of'the adeno-associated virus (AAV), which is composed of a
total of 60 subunits; each subunit is an amino acid sequence,
which can be viral protein 1(VP1), VP2 or VP3 (Muzyczka N
and Berns K 12001).

The term “gene cassette” refers to a manipulatable frag-
ment of DNA carrying, and capable of expressing, one or
more genes, or coding sequences, of interest between one or
more sets of restriction sites. A gene cassette can be trans-
ferred from one DNA sequence (often in a plasmid vector) to
another by ‘cutting’ the fragment out using restriction
enzymes and ligating it back into a new context, for example
into a new plasmid backbone.

The term “heterologous gene” or “heterologous nucleotide
sequence” will typically refer to a gene or nucleotide
sequence that is not naturally-occurring in the virus. Alterna-
tively, a heterologous gene or nucleotide sequence may refer
to a viral sequence that is placed into a non-naturally occur-
ring environment (e.g.: by association with a promoter with
which it is not naturally associated in the virus).

The terms “ITR” or “inverted terminal repeat” refer to the
stretch of nucleic acid sequences that exist in Adeno-Associ-
ated Viruses (AAV) and/or recombinant Adeno-Associated
Viral Vectors (rAAV) that can form a T-shaped palindromic
structure, that is required for completing AAV lytic and latent
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life cycles (Muzyczka N and Berns K 1 2001). The term
“non-resolvable ITR” refers to a modified I'TR such that the
resolution by the Rep protein is reduced. A non-resolvable
ITR can be an ITR sequence without the terminal resolution
site (TRS) which leads to low or no resolution of the non-
resolvable ITR and would yield 90-95% of self-complemen-
tary AAV vectors (McCarty et al 2003). A specific example of
a non-resolvable ITR is “AITR”, having a sequence of SEQ
IDNO: 1.

The term “operably linked” refers to a functional relation-
ship between two or more polynucleotide (e.g., DNA) seg-
ments. Typically, the term refers to the functional relationship
of a transcriptional regulatory sequence to a sequence to be
transcribed. For example, a promoter or enhancer sequence is
operably linked to a coding sequence if it stimulates or modu-
lates the transcription of the coding sequence in an appropri-
ate host cell or other expression system. Generally, promoter
transcriptional regulatory sequences that are operably linked
to a transcribable sequence are contiguous to the transcrib-
able sequence, i.e., they are cis-acting. However, some tran-
scriptional regulatory sequences, such as enhancers, need not
be physically contiguous or located in close proximity to the
coding sequences whose transcription they enhance.

The term “promoter” refers to a sequence that regulates
transcription of an operably-linked gene, or nucleotide
sequence encoding a protein, etc. Promoters provide the
sequence sufficient to direct transcription, as well as, the
recognition sites for RNA polymerase and other transcription
factors required for efficient transcription and can direct cell
specific expression. In addition to the sequence sufficient to
direct transcription, a promoter sequence of the invention can
also include sequences of other regulatory elements that are
involved in modulating transcription (e.g.: enhancers, kozak
sequences and introns). Examples of promoters known in the
art and useful in the viral vectors described herein, include the
CMYV promoter, CBA promoter, smCBA promoter and those
promoters derived from an immunoglobulin gene, SV40, or
other tissue specific genes (e.g: RLBP1, RPE, VMD?2). Spe-
cific promoters may also include those described in Table 1,
for example, the “RLBP1 (short)” promoter (SEQ ID NO: 3),
the “RLBP1 (long)” promoter (SEQ ID NO: 10), RPE65
promoter (SEQ ID NO: 11), VMD?2 promoter (SEQ ID NO:
12), and the CMV enhancer+CBA promoter (SEQ ID NO:
22). In addition, standard techniques are known in the art for
creating functional promoters by mixing and matching
known regulatory elements. “Truncated promoters” may also
be generated from promoter fragments or by mix and match-
ing fragments of known regulatory elements; for example the
smCBA promoter is a truncated form of the CBA promoter.

The term “RLBP1” refers to the “Retinaldehyde Binding
Protein 1”. The human RLLBP1 gene is found on chromosome
15 and has the nucleic acid coding sequence as set outin Table
1: SEQ ID NO: 6. The “RLBP1 gene product” is also known
as, “cellular retinaldehyde binding protein” or “CRALBP”
and is the protein encoded by the RLBP1 gene. The human
RLBP1 gene product (hCRALBP) has the amino acid
sequence as set out in Table 1: SEQ ID NO: 7. Examples of
RLBPI coding sequences and RLBP1 gene products from
other species can be found in Table 1 (e.g.: SEQ ID NOs:
37-48). The term “RLBP1 coding sequence” or “RLBP1
GENE CDS” or “RLBP1 CDS” refers to the nucleic acid
sequence that encodes the RLBP1 gene product. One of skill
in the art would understand that an RLBP1 coding sequence
may include any nucleic acid sequence that encodes an
RLBPI gene product. The RL.BP1 coding sequence may or
may not include intervening regulatory elements (e.g.:
introns, enhancers, or other non-coding sequences).
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The term “subject” includes human and non-human ani-
mals. Non-human animals include all vertebrates (e.g.: mam-
mals and non-mammals) such as, non-human primates (e.g.:
cynomolgus monkey), mice, rats, sheep, dogs, cows, chick-
ens, amphibians, and reptiles. Except when noted, the terms
“patient” or “subject” are used herein interchangeably.

As used herein, the term “treating” or “treatment” of any
disease or disorder (e.g., retinitis pigmentosa, RBLP1-asso-
ciated retinal dystrophy) refers, to ameliorating the disease or
disorder such as by slowing or arresting or reducing the
development of the disease or at least one of the clinical
symptoms thereof. “Treating” or “treatment” can also refer to
alleviating or ameliorating at least one physical parameter
including those which may not be discernible by the patient.
“Treating” or “treatment” can also refer to modulating the
disease or disorder, either physically, (e.g., stabilization of a
discernible symptom), physiologically, (e.g., stabilization of
aphysical parameter), or both. More specifically, “treatment”
of RLBP1-associated retinal dystrophy means any action that
results in the improvement or preservation of visual function
and/or regional anatomy in a subject having RLBP1-associ-
ated retinal dystrophy. “Preventing or “prevention” as used
herein, refers to preventing or delaying the onset or develop-
ment or progression of the disease or disorder. “Prevention”
as it relates to RLBP1-associated retinal dystrophy means any
action that prevents or slows a worsening in visual function,
retinal anatomy, and/or an RLBP1-associated retinal dystro-
phy disease parameter, as described below, in a patient with
RLBP1-associated retinal dystrophy and at risk for said wors-
ening. Methods for assessing treatment and/or prevention of
disease are known in the art and described herein below.

The term “virus vector” or “viral vector” is intended to
refer to a non-wild-type recombinant viral particle (e.g.: a
parvovirus, etc.) that functions as a gene delivery vehicle and
which comprises a recombinant viral genome packaged
within a viral (e.g.: AAV) capsid. A specific type of virus
vector may be a “recombinant adeno-associated virus vec-
tor”, or “rAAV vector”. The recombinant viral genome pack-
aged in the a viral vector is also referred to herein as the
“vector genome”.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1. Relative expression of vector-mediated human
RLBP1 mRNA compared to endogenous mouse RLBP1
mRNA in eyes injected with various viral vectors at the dos-
age of 1x10° (1A) and 1x10® (1B) vector genome (vg) par-
ticles per eye.

FIG. 2. Dark adaptation in RLBP1 KO (-/-) and wild-type
(+/+) mice.

FIG. 3. Measurement of rate of dark adaptation of RLBP1
KO mice treated with various viral vectors: NVS1 (3B),
NVS3 (3A and 3C), NVS3 (3B and 3D), NVS4 (3A and 3C)
and NVS5 (3B and 3D).

FIG. 4. Measurement of increased rate of dark adaptation
of RLBP1 KO mice treated with various doses of NVS2 and
NVS11 is shown in panel 4A. Panel 4B illustrates treatment
efficacy of NVS2. Horizontal axis doses are indicated in
scientific notation (for example, 3E6=3x109).

FIG. 5. Measurement of increased rate of dark adaptation
of RLBP1 KO mice treated with various doses of NVS4 and
NVS11 is shown in panel SA. Panel 5B illustrates treatment
efficacy of NVS4. Horizontal axis doses are indicated in
scientific notation (for example, 3E6=3x10°).
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FIG. 6. Measurement of increased rate of dark adaptation
of RLBP1 KO mice treated with NVS2 prepared with difter-
ent purification methods.

DETAILED DESCRIPTION

The present invention is based, in part, on the discovery of
viral vectors that express a heterologous gene in RPE and
Miiller cells of the retina. The invention also relates both to
single stranded and self-complementary viral vectors with a
heterologous gene expressing the RLBP1 gene product
(CRALBP).

Accordingly, the present invention provides recombinant
viral vectors that direct expression of the RLBP1 coding
sequence to the retina, viral vector compositions, plasmids
useful for generating the viral vectors, methods of delivering
an RLBP1 coding sequence to the retina, methods of express-
ing an RLBP1 coding sequence in RPE and Miiller cells of the
retina, and methods of use of such viral vectors.

Except as otherwise indicated, standard methods known to
those skilled in the art may be used for the construction of
recombinant parvovirus and rAAV vectors, using recombi-
nant plasmids carrying a viral gene cassette, packaging plas-
mids expressing the parvovirus rep and/or cap sequences, as
well as transiently and stably transfected packaging cells.
Such techniques are known to those skilled in the art. (e.g.:
SAMBROOK et al., MOLECULAR CLONING: A LABO-
RATORY MANUAL 2nd Ed. (Cold Spring Harbor, N.Y.,
1989); Choi V W et al. CURRENT PROTOCOLS IN
MOLECULAR BIOLOGY (2007)).

1. Viral Vectors

The present invention is related to viral vectors that direct
expression of a heterologous gene to the retina. In certain
aspects of the invention, expression is directed to RPE and
Miiller cells of the retina. A variety of viral vectors known in
the art may be adapted by one of skill in the art for use in the
present invention, for example, recombinant adeno-associ-
ated viruses, recombinant adenoviruses, recombinant retro-
viruses, recombinant poxviruses, recombinant baculoviruses,
etc.

In particular, it is contemplated that the viral vector of the
invention may be a recombinant adeno-associated (rAAV)
vector. AAV's are small, single-stranded DNA viruses which
require helper virus to facilitate efficient replication (Muzy-
czka N and Berns K I 2001). The viral vector comprises a
vector genome and a protein capsid. The viral vector capsid
may be supplied from any of the AAV serotypes known in the
art, including presently identified human and non-human
AAV serotypes and AAV serotypes yet to be identified (See:
Choi V W et al 2005, Schmidt et al 2008). Virus capsids may
be mixed and matched with other vector components to form
a hybrid viral vector, for example the ITRs and capsid of the
viral vector may come from different AAV serotypes. In one
aspect, the ITRs can be from an AAV2 serotype while the
capsid is from, for example, an AAV2 or AAVS serotype. In
addition, one of skill in the art would recognize that the vector
capsid may also be a mosaic capsid (e.g.: a capsid composed
of'a mixture of capsid proteins from different serotypes), or
even a chimeric capsid (e.g.: a capsid protein containing a
foreign or unrelated protein sequence for generating markers
and/or altering tissue tropism). It is contemplated that the
viral vector of the invention may comprise an AAV?2 capsid. It
is further contemplated that the invention may comprise an
AAVS capsid.

The invention relates, in part, to viral vectors wherein the
vector genome is single stranded. In certain aspects, the
invention is related to a single stranded vector genome com-
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prising, in the 5'to 3' direction: (i) a 5' I'TR, (ii) a recombinant
nucleotide sequence comprising an RLBP1 coding sequence,
and (iii) a 3' ITR. In certain aspects of the invention the
recombinant nucleotide sequence comprises in the 5' to 3'
direction: (i) a promoter, (ii) an RLBP1 coding sequence, and
(iii) an SV40 polyA sequence. In certain aspects, the pro-
moter may be an RLBP1 (short) promoter, an RLBP1 (long)
promoter, or a truncated promoter of RLBP1. In particular,
the invention relates to a single stranded vector genome com-
prising a recombinant nucleotide sequence comprising in the
5' to 3' direction: an RLBP1 (long) promoter (SEQ ID
NO:10), an RLBP1 coding sequence, and an SV40 polyA
sequence. In addition, the invention also relates to a single
stranded vector genome comprising a recombinant nucle-
otide sequence comprising in the 5' to 3' direction: an RLBP1
(short) promoter (SEQ ID NO: 3), an RLBP1 coding
sequence, and an SV40 polyA sequence. Certain aspects of
the invention further relate to a single stranded vector genome
comprising a recombinant nucleotide sequence packaged in
an AAV2 or AAVS capsid.

In certain aspects of the invention the viral vector com-
prises an AAV?2 capsid (encoded by SEQ ID NO: 18) and a
vector genome comprising in the 5'to 3 direction nucleotide
sequences selected from the following: a) SEQ ID NO: 2, 10,
5,6,8,and 9; b) SEQIDNO: 2,11, 5,6, 8,14,9; ¢) SEQID
NO: 2,22,5,6,8,23,and 9; and d) SEQID NO: 2, 3, 4, 5, 6,
8, 23, and 9. In certain aspects the AAV2 capsid comprises
capsid proteins VP1, VP2 and VP3 having an amino acid
sequence of SEQ ID NO: 19, 68, and 69, respectively. In
certain other aspects the AAV2 capsid may comprise subcom-
binations of capsid proteins VP1, VP2 and/or VP3.

In certain aspects of the invention the viral vector com-
prises an AAVS capsid (encoded by SEQ ID NO: 20) and a
vector genome comprising in the 5' to 3' direction nucleotide
sequences selected from the following: a) SEQ ID NO: 2, 10,
5,6,8,and 9; b) SEQIDNO: 2,11, 5,6, 8,14,9; ¢) SEQID
NO: 2,22,5,6,8,23,and 9; and d) SEQID NO: 2, 3, 4, 5, 6,
8, 23, and 9. In certain aspects the AAVS8 capsid comprises
capsid proteins VP1, VP2 and VP3 having an amino acid
sequence of SEQ ID NO: 21, 70, and 71. In certain other
aspects the AAVS capsid may comprise subcombinations of
capsid proteins VP1, VP2 and/or VP3.

The viral vector can also be an AAV vector comprising a
self-complementary genome. Self-complementary rAAV
vectors have been previously described in the art (U.S. Pat.
No. 7,465,583 and McCarty 2008) and may be adapted for
use in the present invention. A self-complementary genome
comprises a 5' I'TR and a 3' ITR (i.e.: resolvable ITR or
wild-type ITR) at either end of the genome and a non-resolv-
ableITR (e.g.: AITR, as described herein) interposed between
the 5' and 3' ITRs. Each portion of the genome (i.e. between
each resolvable ITR and non-resolvable ITR) comprises a
recombinant nucleotide sequence, wherein each half (i.e.: the
first recombinant nucleotide sequence and the second recom-
binant nucleotide sequence) is complementary to the other, or
self-complementary. In other words, the self-complementary
vector genome is essentially an inverted repeat with the two
halves joined by the non-resolvable ITR. In certain aspects
the invention is related to a self-complementary vector
genome comprising, in the 5' to 3' direction, (i) a 5' I'TR, (ii)
afirstrecombinant nucleotide sequence, (iii) a non-resolvable
ITR, (iv) a second recombinant nucleotide sequence, and (v)
a 3' ITR. In a certain aspect of the invention the second
recombinant nucleotide sequence of the vector genome com-
prises, an RLBP1 promoter, an RLBP1 coding sequence, and
an SV40 poly A sequence and the first recombinant nucleotide
sequence is self-complementary to the second nucleotide
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sequence. In certain specific aspects the RLBP1 promoter has
the nucleotide sequence of SEQ ID NO: 3. In certain aspects
of'the invention, the second recombinant nucleotide sequence
comprises nucleic acid sequences in the 5' to 3' direction of
SEQ ID NO: 3, 4, 5, 6, and 8 and the first recombinant
nucleotide sequence comprises sequences that are self-
complementary to, or the reverse complement of, the second
recombinant sequence, for example, SEQ ID NOs: 62, 63, 64,
65, and 66. It is also contemplated that the viral vector of the
invention may comprise a self-complementary genome
wherein the first recombinant nucleotide sequence of the
vector genome comprises, an RLBP1 promoter, an RLBP1
coding sequence, and an SV40 polyA sequence and the sec-
ond recombinant nucleotide sequence is self-complementary
to the first recombinant nucleotide sequence.

In certain aspects of the invention the self-complementary
viral vector comprises an AAV2 capsid (encoded by SEQ ID
NO: 18) and a vector genome comprising a nucleotide
sequence comprising sequences in the 5' to 3' direction SEQ
IDNO:36,SEQIDNO: 62, SEQIDNO: 63, SEQIDNO: 64,
SEQ ID NO: 65, SEQ ID NO: 66, SEQ ID NO: 1, SEQ ID
NO: 3, SEQ ID NO: 4, SEQ ID NO: 5, SEQ ID NO: 6, SEQ
ID NO: 8, and SEQ ID NO: 9. In certain aspects the AAV2
capsid comprises capsid proteins VP1, VP2 and VP3 having
an amino acid sequence of SEQ ID NO: 19, 68, and 69,
respectively. In certain other aspects the AAV2 capsid may
comprise subcombinations of capsid proteins VP1, VP2 and/
or VP3.

In certain aspects of the invention the self-complementary
viral vector comprises an AAVS capsid (encoded by SEQ ID
NO: 20) and a vector genome comprising a nucleotide
sequence comprising sequences in the 5' to 3' direction SEQ
IDNO:36,SEQIDNO: 62, SEQIDNO: 63, SEQIDNO: 64,
SEQ ID NO: 65, SEQ ID NO: 66, SEQ ID NO: 1, SEQ ID
NO: 3, SEQ ID NO: 4, SEQ ID NO: 5, SEQ ID NO: 6, SEQ
ID NO: 8, and SEQ ID NO: 9. In certain aspects the AAVS
capsid comprises capsid proteins VP1, VP2 and VP3 having
an amino acid sequence of SEQ ID NO: 21, 70, and 71. In
certain other aspects the AAVS capsid may comprise subcom-
binations of capsid proteins VP1, VP2 and/or VP3.

Thus, the invention also relates to viral vectors as described
herein, comprising a truncated promoter of RLBP1.

The invention further relates to a viral vector that directs
expression of a heterologous gene to RPE and Miiller cells of
the retina, wherein the viral vector comprises an AAV8 capsid
and a vector genome comprising an RLBP1 (short) promoter
(SEQ ID NO:3) operably linked to a heterologous gene. In
certain aspects of the invention, the vector genome is a self-
complementary genome.

The invention also relates to methods of expressing RLBP1
in RPE cells and Miiller cells of the retina. In certain aspects
of the invention the method comprises contacting the retinal
cells with a viral vector comprising an AAV capsid and a
vector genome comprising an RLBP1 coding sequence oper-
ably linked to an RL.BP1 promoter, which may be an RLBP1
(short) promoter (SEQ ID NO:3). In certain aspects of the
invention the AAV capsid is AAV2. In certain other aspects,
the AAV capsid is AAVS. In other aspects of the invention the
method comprises contacting the retinal cells with a viral
vector comprising an AAV capsid and a vector genome com-
prising an RILBP1 coding sequence operably linked to an
RLBP1 promoter, which may be an RLBP1 (long) promoter
(SEQIDNO: 10). In certain aspects of the invention the AAV
capsid is AAV2. In certain other aspects, the AAV capsid is
AAVSE.

Methods for generating viral vectors are well known in the
art and would allow for the skilled artisan to generate the viral

15

40

45

50

55

65

10
vectors of the invention (see, e.g., U.S. Pat. No. 7,465,583),
including the viral vectors described in Table 4, using the
plasmids described in Table 2 and the Examples.

In general, methods of producing rAAV vectors are appli-
cable to producing the viral vectors of the invention; the
primary difference between the methods is the structure of the
genetic elements to be packaged. To produce a viral vector
according to the present invention, sequences of the genetic
elements and plasmids as described in table 2 can be used to
produce the encapsidated viral genome.

The genetic elements as described in table 2 are in the
context of a circular plasmid, but one of skill in the art will
appreciated that a DNA substrate may be provided in any
form known in the art, including but not limited to a plasmid,
naked DNA vector, bacterial artificial chromosome (BAC),
yeast artificial chromosome (YAC) or a viral vector (e.g.,
adenovirus, herpesvirus, Epstein-Barr Virus, AAV, baculovi-
ral, retroviral vectors, and the like). Alternatively, the genetic
elements in table 2 necessary to produce the viral vectors
described herein may be stably incorporated into the genome
of'a packaging cell.

The viral vector particles according to the invention may be
produced by any method known in the art, e.g., by introducing
the sequences to be replicated and packaged into a permissive
or packaging cell, as those terms are understood in the art
(e.g., a “permissive” cell can be infected or transduced by the
virus; a “packaging” cell is a stably transformed cell provid-
ing helper functions).

In one embodiment, a method is provided for producing an
RLBP1 viral vector, wherein the method comprises providing
to acell permissive for parvovirus replication: (a) anucleotide
sequence containing the genetic elements for producing a
vector genome of the invention (as described in detail below
and in table 2); (b) nucleotide sequences sufficient for repli-
cation of the vector genome sequence in (a) to produce a
vector genome; (¢) nucleotide sequences sufficient to pack-
age the vector genome into a parvovirus capsid, under con-
ditions sufficient for virus vectors comprising the vector
genome encapsidated within the parvovirus capsid to be pro-
duced in the cell. Preferably, the parvovirus replication and/or
capsid coding sequences are AAV sequences.

Any method of introducing the nucleotide sequence carry-
ing the gene cassettes described below into a cellular host for
replication and packaging may be employed, including but
not limited to, electroporation, calcium phosphate precipita-
tion, microinjection, cationic or anionic liposomes, and lipo-
somes in combination with a nuclear localization signal.

Viral vectors described herein may be produced using
methods known in the art, such as, for example, triple trans-
fection or baculovirus mediated virus production. Any suit-
able permissive or packaging cell known in the art may be
employed to produce the vectors. Mammalian cells are pre-
ferred. Also preferred are trans-complementing packaging
cell lines that provide functions deleted from a replication-
defective helper virus, e.g., 293 cells or other Ela trans-
complementing cells. Also preferred are mammalian cells or
cell lines that are defective for DNA repair as known in the art,
as these cell lines will be impaired in their ability to correct
the mutations introduced into the plasmids described herein.

The gene cassette may contain some or all of the parvovirus
(e.g., AAV) cap and rep genes. Preferably, however, some or
all of the cap and rep functions are provided in trans by
introducing a packaging vector(s) encoding the capsid and/or
Rep proteins into the cell. Most preferably, the gene cassette
does not encode the capsid or Rep proteins. Alternatively, a
packaging cell line is used that is stably transformed to
express the cap and/or rep genes (see, e.g., Gao et al., (1998)
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Human Gene Therapy 9:2353; Inoue et al., (1998) J. Virol.
72:7024; U.S. Pat. No. 5,837,484; WO 98/27207; U.S. Pat.
No. 5,658,785; WO 96/17947).

In addition, helper virus functions are preferably provided
for the virus vector to propagate new virus particles. Both
adenovirus and herpes simplex virus may serve as helper
viruses for AAV. See, e.g., BERNARD N. FIELDS et al,,
VIROLOGY, volume 2, chapter 69 (3d ed., Lippincott-Raven
Publishers). Exemplary helper viruses include, but are not
limited to, Herpes simplex (HSV) varicella zoster, cytome-
galovirus, and Epstein-Barr virus. The multiplicity of infec-
tion (MOI) and the duration of the infection will depend on
the type of virus used and the packaging cell line employed.
Any suitable helper vector may be employed. Preferably, the
helper vector is a plasmid, for example, as described by Xiao
et al., (1998) J. Virology 72:2224. The vector can be intro-
duced into the packaging cell by any suitable method known
in the art, as described above.

Vector stocks free of contaminating helper virus may be
obtained by any method known in the art. For example,
recombinant single stranded or self complementary virus and
helper virus may be readily differentiated based on size. The
viruses may also be separated away from helper virus based
on affinity for a heparin substrate (Zolotukhin et al. (1999)
Gene Therapy 6:973). Preferably, deleted replication-defec-
tive helper viruses are used so that any contaminating helper
virus is not replication competent. As a further alternative, an
adenovirus helper lacking late gene expression may be
employed, as only adenovirus early gene expression is
required to mediate packaging of the duplexed virus. Aden-
ovirus mutants defective for late gene expression are known
in the art (e.g., ts100K and ts149 adenovirus mutants).

One method for providing helper functions employs a non-
infectious adenovirus miniplasmid that carries all of the
helper genes required for efficient AAV production (Ferrari et
al., (1997) Nature Med. 3:1295; Xiao et al., (1998) J. Virology
72:2224). The rAAV titers obtained with adenovirus
miniplasmids are forty-fold higher than those obtained with
conventional methods of wild-type adenovirus infection
(Xiao etal., (1998) J. Virology 72:2224). This approach obvi-
ates the need to perform co-transfections with adenovirus
(Holscher et al., (1994), J. Virology 68:7169; Clark et al.,
(1995) Hum. Gene Ther. 6:1329; Trempe and Yang, (1993),
in, Fifth Parvovirus Workshop, Crystal River, Fla.).

Other methods of producing rAAV stocks have been
described, including but not limited to, methods that split the
rep and cap genes onto separate expression cassettes to pre-
vent the generation of replication-competent AAV (see, e.g.,
Allen et al., (1997) J. Virol. 71:6816), methods employing
packaging cell lines (see, e.g., Gao et al., (1998) Human Gene
Therapy 9:2353; Inoue et al., (1998) J. Virol. 72:7024; U.S.
Pat. No. 5,837,484; WO 98/27207; U.S. Pat. No. 5,658,785;
WO 96/17947), and other helper virus free systems (see, e.g.,
U.S. Pat. No. 5,945,335 to Colosi).

Herpesvirus may also be used as a helper virus in AAV
packaging methods. Hybrid herpesviruses encoding the AAV
Rep protein(s) may advantageously facilitate for more scal-
able AAV vector production schemes. A hybrid herpes sim-
plex virus type I (HSV-1) vector expressing the AAV-2 rep
and cap genes has been described (Conway et al., (1999)
Gene Therapy 6:986 and WO 00/17377).

In summary, the gene cassette to be replicated and pack-
aged, parvovirus cap genes, appropriate parvovirus rep genes,
and (preferably) helper functions are provided to a cell (e.g.,
a permissive or packaging cell) to produce rAAV particles
carrying the vector genome. The combined expression of the
rep and cap genes encoded by the gene cassette and/or the
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packaging vector(s) and/or the stably transformed packaging
cell results in the production of a viral vector particle in which
a viral vector capsid packages a viral vector genome accord-
ing to the invention. The single stranded or self-complemen-
tary viral vectors are allowed to assemble within the cell, and
may then be recovered by any method known by those of skill
in the art and described in the examples. For example, viral
vectors may be purified by standard CsCl centrifugation
methods (Grieger J C et al 2006) or by various methods of
column chromatography known to the skilled artisan (see:
Lock Metal (2010), Smith R H et al (2009) and Vadenberghe
L H et al (2010)).

The reagents and methods disclosed herein may be
employed to produce high-titer stocks of the inventive viral
vectors, preferably at essentially wild-type titers. It is also
preferred that the parvovirus stock has a titer of at least about
10° transducing units (tu)/ml, more preferably at least about
10° to/ml, more preferably at least about 107 to/ml, yet more
preferably at least about 10° to/ml, yet more preferably at
least about 10° to/ml, still yet more preferably at least about
10*° to/ml, still more preferably at least about 10" to/ml, or
more.

Further, the RLBP1 viral vectors of the invention, may
have an improved transducing unit/particle ratio over conven-
tional AAV vectors. Preferably, the tu/particle ratio is less
than about 1:50, less than about 1:20, less than about 1:15,
less than about 1:10, less than about 1:8, less than about 1:7,
less than about 1:6, less than about 1:5, less than about 1:4, or
lower. Typically, the tu/particle ratio will be greater than
about 1:1, 1:2, 1:3 or 1:4.

2. Nucleic Acids for Use in Generating the Viral Vector

The invention also relates to nucleic acids useful for the
generation of viral vectors. In certain aspects of the invention,
the nucleic acids useful for the generation of viral vectors may
be in the form of plasmids. Plasmids useful for the generation
of'viral vectors, also referred to as a viral vector plasmid, may
contain a gene cassette. At a minimum, a gene cassette of a
viral vector plasmid contains: a heterologous gene and its
regulatory elements (e.g.: promoter, enhancer, and/or introns,
etc.), and 5' and 3' AAV inverted terminal repeats (ITRs).

The composition of the heterologous gene and its regula-
tory elements will depend upon the use to which the resulting
vector will be put. For example, one type of heterologous
gene sequence includes a reporter sequence, which upon
expression produces a detectable signal. Such reporter
sequences include, without limitation, DNA sequences
encoding f-lactamase, f-galactosidase (LacZ), alkaline
phosphatase, thymidine kinase, green fluorescent protein
(GFP), chloramphenicol acetyltransferase (CAT), luciferase,
membrane bound proteins including, for example, CD2,
CD4, CDS, the influenza hemagglutinin protein, and others
well known in the art, to which high affinity antibodies
directed thereto exist or can be produced by conventional
means, and fusion proteins comprising a membrane bound
protein appropriately fused to an antigen tag domain from,
among others, hemagglutinin or Myc. For example, where the
reporter sequence is the LacZ gene, the presence of the vector
carrying the signal is detected by assays for beta-galactosi-
dase activity. Where the reporter sequence is green fluores-
cent protein or luciferase, the vector carrying the signal may
be measured visually by color or light production in a lumi-
nometer.

The heterologous gene sequences, when associated with
regulatory elements which drive their expression, provide
signals detectable by conventional means, including enzy-
matic, radiographic, colorimetric, fluorescence or other spec-
trographic assays, fluorescent activating cell sorting assays
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and immunological assays, including enzyme linked immu-
nosorbent assay (ELISA), radioimmunoassay (RIA) and
immunohistochemistry.

The heterologous gene may also be a non-marker sequence
encoding a product which is useful in biology and medicine,
such as proteins, peptides, RNA, enzymes, dominant negative
mutants, or catalytic RNAs. Desirable RNA molecules
include tRNA, dsRNA, ribosomal RNA, catalytic RNAs,
siRNA, small hairpin RNA, trans-splicing RNA, and anti-
sense RNAs. One example of a useful RNA sequence is a
sequence which inhibits or extinguishes expression of a tar-
geted nucleic acid sequence in the treated animal.

The heterologous gene may also be used to correct or
ameliorate gene deficiencies, which may include deficiencies
in which normal genes are expressed at less than normal
levels or deficiencies in which the functional gene product is
not expressed. It is contemplated in the present invention that
the heterologous gene sequence may be an RLBP1 coding
sequence. Examples of RLBP1 coding sequences are pro-
vided in Table 1: SEQ ID NOs: 6, 37, 39, 41, 43, 45 or 47.

In addition to the heterologous gene, the gene cassette may
include regulatory elements operably linked to the heterolo-
gous gene. These regulatory elements may include appropri-
ate transcription initiation, termination, promoter and
enhancer sequences, efficient RNA processing signals such as
splicing and polyadenylation (polyA) signals; sequences that
stabilize cytoplasmic mRNA; sequences that enhance trans-
lation efficiency; sequences that enhance protein stability;
and when desired, sequences that enhance secretion of the
encoded product. A great number of regulatory sequences,
including promoters which are native, constitutive, inducible
and/or tissue-specific, are known in the art and may be uti-
lized. Regulatory element sequences of the invention include
those described in Table 1, for example SEQ ID NO: 3, 4, 5,
8, 10, 11, 12 and 22.

The gene cassette may include an RLBP1 promoter with a
nucleic acid sequence of SEQ ID NO: 3 or 10 operably linked
to a heterologous gene. In particular, the RLBP1 short pro-
moter (SEQ ID NO: 3) is operably linked to an RLBP1 coding
sequence (SEQ ID NO: 6, 37, 39, 41, 43, 45 or 47). Alterna-
tively, the RLBP1 long promoter (SEQ ID NO: 10) is oper-
ably linked to an RLBP1 coding sequence (SEQIDNO: 6,37,
39,41, 43,45 or 47).

It is contemplated that the ITRs of AAV serotype 2 may be
used (e.g.: SEQIDNO: 2, 9,16, 17,36). However, ITRs from
other suitable serotypes may be selected from among any
AAV serotype known in the art, as described herein. These
ITRs or other AAV components may be readily isolated using
techniques available to those of skill in the art from any AAV
serotype known, or yet to be identified serotypes, for
example, the AAV sequences may be obtained through syn-
thetic or other suitable means by reference to published
sequences such as are available in the literature or in data-
bases such as, e.g., GenBank, PubMed, or the like. Alterna-
tively, such AAV components may also be isolated or
obtained from academic, commercial, or public sources (e.g.,
the American Type Culture Collection, Manassas, Va.).

It is contemplated that in certain aspects of the invention,
one ITR of the gene cassette may be a modified ITR, or
non-resolvable ITR, sequence without the terminal resolution
site (TRS). During replication of a gene cassette comprising
a non-resolvable ITR, the inability of Rep protein to resolve
the non-resolvable ITRs will result in a dimeric inverted
repeat sequence (i.e.: self-complementary) with a non-resolv-
able ITR (e.g.: AITR) in the middle and a wild-type ITR at
each end. The resulting sequence is a self-complementary
viral genome sequence such that the genome is capable of
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forming a hairpin structure upon release from the capsid (see
also: U.S. Pat. No. 7,465,583 and McCarty (2008)) A non-
resolvable ITR may be produced by any method known in the
art. For example, insertion into the I'TR will displace the TRS
and result in a non-resolvable ITR. Preferably, the insertion is
in the region of the TRS site. Alternatively, the I'TR may be
rendered non-resolvable by deletion of the TRS site, a specific
example includes AITR (SEQ ID NO: 1).

The invention relates to nucleic acids that comprise a gene
cassette comprising in the 5' to 3' direction nucleic acid
sequences selected from the following: a) SEQ ID NOs: 2, 10,
5,6,8,and 9; b) SEQIDNOs: 2,11, 5, 6,8, 14 and 9; ¢) SEQ
IDNOs: 2,22,5,6,8,23 and 9;d) SEQID NOs: 2,3, 4,5, 6,
8,23 and 9; ¢) SEQID NOs: 2, 10, 5, 24, 8, and 9; f) SEQ ID
NOs: 2,11,24,8, 14, and 9; and g) SEQ ID NOs: 2, 12, 24, 8,
14, and 9. In certain aspects the nucleic acid comprising the
gene cassette may be a plasmid. In particular, the sequence of
the plasmid may have a sequence selected from SEQ ID NOs:
27,28, 29, 30, 32, 33, 34 and 35.

The invention also relates to nucleic acids that comprise a
gene cassette comprising in the 5' to 3' direction nucleic acid
sequences selected from the following: a) SEQ ID NOs: 1, 3,
4,5,6,8,and 9; and b) SEQID NOs: 1,3,4,5,24,8 and 9. In
certain aspects the nucleic acid comprising the gene cassette
may be a plasmid. In particular, the sequence of the plasmid
may have a sequence selected from SEQ ID NOs: 26,31 and
50.

Methods for incorporating the elements in Table 2 are well
known in the art and would allow for the skilled artisan to
generate the nucleic acids and plasmids of the invention using
the methods outlined in Table 3 and the Examples.

3 Pharmaceutical Compositions

The invention provides pharmaceutical compositions com-
prising the viral vectors of the invention formulated together
with a pharmaceutically acceptable carrier. The compositions
can additionally contain one or more other therapeutic agents
that are suitable for treating or preventing, for example,
RLBPI1-associated retinal dystrophy, and/or retinal pigmen-
tosa (RP). Pharmaceutically acceptable carriers enhance or
stabilize the composition, or can be used to facilitate prepa-
ration of the composition. Pharmaceutically acceptable car-
riers include solvents, surfactants, dispersion media, coat-
ings, antibacterial and antifungal agents, isotonic and
absorption delaying agents, and the like that are physiologi-
cally compatible.

A pharmaceutical composition ofthe present invention can
be administered by a variety of methods known in the art. The
route and/or mode of administration vary depending upon the
desired results. It is preferred that administration be subreti-
nal. The pharmaceutically acceptable carrier should be suit-
able for subretinal, intravitreal, intravenous, sub-cutaneous or
topical administration.

The composition should be sterile and fluid. Proper fluidity
can be maintained, for example, by use of coating such as
lecithin, by maintenance of required particle size in the case
of dispersion and by use of surfactants. In many cases, it is
preferable to include isotonic agents, for example, sugars,
polyalcohols such as mannitol or sorbitol, and sodium chlo-
ride in the composition.

Pharmaceutical compositions of the invention can be pre-
pared in accordance with methods well known and routinely
practiced in the art. See, e.g., Remington: The Science and
Practice of Pharmacy, Mack Publishing Co., 20th ed., 2000;
and Sustained and Controlled Release Drug Delivery Sys-
tems, J. R. Robinson, ed., Marcel Dekker, Inc., New York,
1978. Pharmaceutical compositions are preferably manufac-
tured under GMP conditions. Typically, a therapeutically
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effective dose or efficacious dose of the viral vector is
employed in the pharmaceutical compositions of the inven-
tion. The viral vectors may be formulated into pharmaceuti-
cally acceptable dosage forms by conventional methods
known to those of skill in the art. Dosage regimens are
adjusted to provide the optimum desired response (e.g., a
therapeutic response). For example, a single bolus may be
administered, several divided doses may be administered
over time or the dose may be proportionally reduced or
increased as indicated by the exigencies of the therapeutic
situation. It is especially advantageous to formulate
parenteral compositions in dosage unit form for ease of
administration and uniformity of dosage. Dosage unit form as
used herein refers to physically discrete units suited as unitary
dosages for the subjects to be treated; each unit contains a
predetermined quantity of active compound calculated to pro-
duce the desired therapeutic effect in association with the
required pharmaceutical carrier.

Actual dosage levels of the active ingredients in the phar-
maceutical compositions of the present invention can be var-
ied so as to obtain an amount of the active ingredient which is
effective to achieve the desired therapeutic response for a
particular patient, composition, and mode of administration,
without being toxic to the patient. The selected dosage level
depends upon a variety of pharmacokinetic factors including
the activity of the particular compositions of the present
invention employed, the route of administration, the time of
administration, the rate of excretion of the particular com-
pound being employed, the duration of the treatment, other
drugs, compounds and/or materials used in combination with
the particular compositions employed, the age, sex, weight,
condition, general health and prior medical history of the
patient being treated, and like factors.

A physician or veterinarian can start doses of the viral
vectors of the invention employed in the pharmaceutical com-
position at levels lower than that required to achieve the
desired therapeutic effect and gradually increase the dosage
until the desired effect is achieved. In general, effective doses
of'the compositions of the present invention, for the treatment
of RLLBP1-associated retinal dystrophy as described herein
vary depending upon many difterent factors, including means
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of administration, target site, physiological state of the
patient, whether the patient is human or an animal, other
medications administered, and whether treatment is prophy-
lactic or therapeutic. Treatment dosages need to be titrated to
optimize safety and efficacy. For subretinal administration
with a viral vector, the dosage may range from 1x10® vector
genomes (vg)leye to 1x10'? vg/eye. For example the dosage
may be, 1x10® vg/eye, 2.5x10% vg/eye, 5x 108 vg/eye, 7.5x10°
vgleye, 1x10° vg/eye, 2.5x10° vg/eye, 5x10° vg/eye, 7.5x10°
vg/eye, 1x10'° vg/eye, 2.5x10'° vg/eye, 5x10'° vg/eye, 7.5x
10'° vg/eye, 1x10' vg/eye, 2.5x10* vg/eye, 5x10'! vg/eye,
7.5x10' vg/eye, 1x10'2 vg/eye.

The viral vectors described herein are mainly used as one
time doses per eye, with the possibility of repeat dosing to
treat regions of the retina that are not covered in the previous
dosing. The dosage of administration may vary depending on
whether the treatment is prophylactic or therapeutic.

The various features and embodiments of the present
invention, referred to in individual sections and embodiments
above apply, as appropriate, to other sections and embodi-
ments, mutatis mutandis. Consequently features specified in
one section or embodiment may be combined with features
specified in other sections or embodiments, as appropriate.
4. Therapeutic Uses

Viral vectors as described herein, can be used at a thera-
peutically useful concentration for the treatment of eye
related diseases, by administering to a subject in need thereof,
an effective amount of the viral vectors of the invention. More
specifically, the present invention provides a method of treat-
ing RLBP1-associated retinal dystrophy, by administering to
a subject in need thereof an effective amount of a viral vector
comprising an RLBP1 coding sequence.

The present invention provides a viral vector comprising an
RLBPI coding sequence for use in treating RLBP1-associ-
ated retinal dystrophy in a subject.

Table A: RLBP1 Mutations and Associated Phenotypes of
RLBPI1-Associated Retinal Dystrophy. Disease phenotypes
of RLBP1-associated retinal dystrophy include: Autosomal
recessive retinitis pigmentosa (AARP), Bothnia dystrophy
(BD), Newfoundland rod-cone dystrophy (NFRCD), Retini-
tis punctata albescens (RPA) and Fundus albipunctatus (FA).

TABLE A

# pts Mutation Region

Disease Night Blind  Yellow Dots

Pigment

Deposits Atrophy  Reference

Missense Mutations

67 R234W Sweden BD Yes

R234W/M226K Sweden BD

Ko

M226K Sweden BD
G116R

R151Q

R151Q

R234W

R103W R234W
G146D 1201T
R103W

Pakistan
Saudi Arabia
India

Japan

Japan

USA

USA

FA
FA

[N N

Perifoveal, midperiphery

Perifoveal, midperiphery

Perifoveal, midperiphery

Midperiphery
‘Whole fundus
‘Whole fundus
Perifoveal, midperiphery
Perifoveal, midperiphery
Midperiphery
Midperiphery

In advanced Advanced Burstedt et al 2001;
Golovleva et al 2010;
Golovleva et al 2012
K&hn et al 2008;
Golovleva et al 2010;
Golovleva et al 2012
Golovleva et al 2010;
Golovleva et al 2012
Naz et al 2011
Katsaris et al 2001
Maw et al 1997
Nojima et al 2011
Nakamura et al 2011
Demirci et al 2004

Demirci et al 2004

In advanced Advanced

In advanced Advanced

In advanced
In advanced
No
No

Truncating Mutations

[

(SN MK =N

NFRCD
FA

Canada
Pakistan
USA
Morocco

324G_AIVS3_2T3C
R156X
RI51W Gly31 (2-bp del)

Exons 7_9 del RPA

Perifoveal, midperiphery
Midperiphery
Midperiphery
Perifoveal, midperiphery

Eichers et al 2002
Naz et al 2011
Fishman et al 2004
Humbert et al 2006
Littink et al 2012

No
No
Few, peripheral
No
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TABLE A-continued
Pigment
# pts Mutation Region Disease Night Blind  Yellow Dots Deposits Atrophy  Reference
1 IVS3_2T3 CM226K USA RPA Yes Perifoveal, midperiphery No No Morimura et al 1999
1 Q278(1-bp del) USA RPA Yes Perifoveal Few, peripheral Yes Morimura et al 1999

Use of recombinant AAV has been shown to be feasible and
safe for the treatment of retinal disease (See, e.g., Bainbridge
et al. 2008, Houswirth et al 2008, Maguire et al 2008). The
viral vectors of the invention can be used, inter alia, to treat
and prevent progression of RLBP1-associated retinal dystro-
phy and improve vision loss. Viral vectors of the invention can
also be used in patients where other retinal dystrophy is
caused by other loss of function mutations in the RL.BP1
gene, for example, Autosomal recessive retinitis pigmentosa,
Retinitis punctata albescens and Fundus albipunctatus.

The present invention is also relates to a method of express-
ing an RLBP1 coding sequence in RPE and Miiller cells of the
retina, by administering viral vectors of the invention to a
subject in need thereof. The present invention also relates to
viral vectors of the invention for use in expressing an RLBP1
coding sequence in RPE and/or Miiller cells of the retina of
the subject in need thereof. The invention also contemplates a
method of delivering an RLBP1 coding sequence to the
retina, specifically to RPE and/or Miiller cells in the retina, of
a subject having RL.BP1-associated retinal dystrophy. It is
contemplated that the an RLBP1 coding sequence is delivered
to the subject in need thereof by contacting the retina,

RPE and/or Miiller cells of the subject with a viral vector as
described herein. Alternatively, an RLBP1 coding sequenceis
delivered to a subject by administering to the subject a viral
vector as described herein.

The present invention further includes methods of express-
ing an RL.BP1 coding sequence in RPE and/or Miiller cells in
the retina of a subject having RLBP1-associated retinal dys-
trophy, by contacting the retina of the subject with viral vec-
tors of the invention. In certain aspects RPE and/or Miiller
cells of the retina of the subject are contacted with viral
vectors of the invention.

It is further contemplated that the viral vectors used in the
methods described herein comprise an AAV2 or AAVS
capsid, and the vector genome comprises an RL.BP1 coding
sequence operably linked to an RLBP1 promoter with a
nucleotide sequence selected from SEQ ID NO: 3 or 10. It is
further contemplated that the vector genome can be self-
complementary.

In one aspect the viral vectors described herein can be
administered subretinally or intravitreally using methods
known to those of skill in the art.

Treatment and/or prevention of ocular disease such as
RLBPI1-associated retinal dystrophy can be determined by an
ophthalmologist or health care professional using clinically
relevant measurements of visual function and/or retinal
anatomy. Treatment of RL.BP1-associated retinal dystrophy
means any action (e.g., administration of a viral vector
described herein) contemplated to improve or preserve visual
function and/or retinal anatomy. In addition, prevention as it
relates to RLBP1-associated retinal dystrophy means any
action (e.g., administration of a viral vector described herein)
that prevents or slows a worsening in visual function, retinal
anatomy, and/or RLBP1-associated retinal dystrophy disease
phenotype, as defined herein, in a patient at risk for said
worsening.
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Visual function may include, for example, visual acuity,
visual acuity with low illumination, visual field, central visual
field, peripheral vision, contrast sensitivity, dark adaptation,
photostress recovery, color discrimination, reading speed,
dependence on assistive devices (e.g., large typeface, magni-
fying devices, telescopes), facial recognition, proficiency at
operating a motor vehicle, ability to perform one or more
activities of daily living, and/or patient-reported satisfaction
related to visual function. Thus, treatment of retinitis pigmen-
tosa (RP), specifically RLBP1-associated retinal dystrophy,
can be said to occur where a subject has an at least 10%
decrease or lack of a 10% or more increase in time to a
pre-specified degree of dark adaptation. In addition, treat-
ment of RLBP1-associated retinal dystrophy can be said to
occur where a subject exhibits early severe night blindness
and slow dark adaptation in young age, followed by progres-
sive loss of visual acuity, visual fields and color vision, lead-
ing to legal blindness, determined by a qualified health care
professional (i.e., ophthalmologist) (Burstedt and Monestam,
2010).

Exemplary measures of visual function include Snellen
visual acuity, ETDRS visual acuity, low-luminance visual
acuity, Amsler grid, Goldmann visual field, standard auto-
mated perimetry, microperimetry, Pelli-Robson charts,
SKILL card, Ishihara color plates, Farnsworth D15 or D100
color test, standard electroretinography, multifocal electrore-
tinography, validated tests for reading speed, facial recogni-
tion, driving simulations, and patient reported satisfaction.
Thus, treatment of RLBP1-associated retinal dystrophy can
be said to be achieved upon a gain of or failure to lose 2 or
more lines (or 10 letters) of vision on an ETDRS scale. In
addition, treatment of RLBP1-associated retinal dystrophy
can be said to occur where a subject exhibits at least a 10%
increase or lack of 10% decrease in reading speed (words per
minute). In addition, treatment of RLBP1-associated retinal
dystrophy can be said to occur where a subject exhibits at
least a 20% increase or lack of a 20% decrease in the propor-
tion of correctly identified plates on an Ishihara test or cor-
rectly sequenced disks on a Farnsworth test. Thus, treatment
of, for example, RLBP1-associated retinal dystrophy can be
determined by, for example, improvement of rate of dark
adaptation, or an improvement in, or slowing of the rate of,
visual acuity loss.

Undesirable aspects of retinal anatomy that may be treated
or prevented include, for example, retinal atrophy, retinal
pigment epithelium atrophy, narrowing of retinal vessels,
pigmentary clumping, retinal yellow/white spots, subretinal
fluid.

Exemplary means of assessing retinal anatomy include
fundoscopy, fundus photography, fluorescein angiography,
indocyanine green angiography, optical coherence tomogra-
phy (OCT), spectral domain optical coherence tomography,
scanning laser ophthalmoscopy, confocal microscopy, adap-
tive optics, fundus autofluorescence, biopsy, necropsy, and
immunohistochemistry. Thus, RLBP1-associated retinal dys-
trophy can be said to be treated in a subject as determined by,
for example, a reduction in the rate of development of retinal
atrophy.
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Subjects to be treated with therapeutic agents of the present
invention can also be administered other therapeutic agents or
devices with known efficacy for treating retinal dystrophy
such as vitamin and mineral preparations, low-vision aids,
guide dogs, or other devices known to assist patients with low
vision.

Currently there are no other approved therapeutic agents
for the treatment of RL.BP1-associated retinal dystrophy. As
other new therapies emerge, the two can be administered
sequentially in either order or simultaneously as clinically
indicated.

EXAMPLES

The following examples are provided to further illustrate
the invention but not to limit its scope. Other variants of the
invention will be readily apparent to one of ordinary skill in
the art and are encompassed by the appended claims.

Example 1
Construction of AAV-ITR Plasmids

1.1 Cloning of AAV-ITR Plasmids:

The nucleic acid sequences of the individual plasmid ele-
ments are described in Table 1. The sequences were either
synthesized or purchased commercially. Table 2 describes the
elements that exist in each plasmid that was constructed.
Standard molecular biology cloning techniques were used in
generating the plasmids as described in Table 3. The plasmid
backbone pAAV-MCS (Stratagene®) with Ampicillin resis-
tance or pUCS57 with Kanamycin resistance was used as the
backbone and starting material. The individual sequence ele-
ments were cloned in at restriction enzyme sites or using blunt
end cloning.

Because the antibiotic resistance gene cassette contained in
the plasmid backbone does not play a role in the production of
the AAV vectors, one of skill in the art could use alternate
plasmid backbones and/or antibiotic resistance gene cassettes
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and yield the same viral vectors. We have demonstrated that
functionally equivalent NVS2 vectors can be generated using
plasmids with different backbones. For example, plasmid
sequences SEQ ID NO: 26 and SEQ ID NO: 50 produce
functionally equivalent NVS2 vectors.

1.2. Triple Plasmid Transfection to Produce rAAV Vectors:

Recombinant AAV (rAAV) viral vectors were generated by
triple transfection methods. Methods for triple transfection
are known in the art (Ferrari F K et al 1997). Briefly, AAV-
ITR-containing plasmids (described in Table 2), AAV-Rep-
Cap containing plasmid (carrying Rep2 and Cap2 or Cap8)
and Adeno-helper plasmid (carrying genes that assist in com-
pleting AAV replication cycle) were co-transfected into 293
cells. Cells were cultured for 4 days. At the end of the culture
period the cells were lysed and the vectors in the culture
supernatant and in the cell lysate were purified by a standard
CsCl gradient centrifugation method (method modified based
on Grieger J C et al 2006). The purified viral vectors are
described in Table 4.

Alternatively, GMP-like rAAV vectors were generated by
the cell transfection and culture methods described above.
The harvested cell culture material was then processed by
column chromatography based on methods described by
Lock Metal (2010), Smith R H et al (2009) and Vadenberghe
L H et al (2010).

1.3. Variation of §' ITR Sequences:

As described previously (Samulski et al, 1983; Muzyczka
et al, 1984), mutations within the terminal repeat sequences
of AAV plasmids are well tolerated in generating functional
AAV vectors. Even plasmids with one of the two ITRs
deleted, the AAV sequences could be rescued, replicated, and
infectious virions be produced, as long as the existing ITR in
the construct contains the full AAV ITR sequence (Samulski
et al, 1983; Muzyczka et al, 1984). Therefore, even though
SEQ. ID. NO. 2 is used as the 5' ITR sequence of all single-
stranded AAV vectors described in this document, it is
expected that any 5'1TR sequence that carries the terminal
resolution site (i.e.: SEQ. ID. NOS. 2, 16 and 17) would
produce vectors with the same functionality.

TABLE 1

Sequence of viral vector and plasmid elements

AMINO ACID SEQUENCE OR POLYNUCLEOTIDE (PN)
SEQUENCE
ELEMENTS SEQUENCE IDENTIFIER (SEQ. ID. NO:) AND SEQUENCE
AITR 1
cgegetegetegetecactgaggecgeccgggecaaagecegggeg
tegggegacctttggtegeceggectcagtgagegagegagege
gcagagagggagtygg
5' ITR 2

Human RLBP1

Promoter (short)

(NT_010274.17)

ctgegegetegetegetcactgaggecgecegggegtegggega
cetttggtegeceggectecagtgagegagegagegegeagagag
ggagtggccaactcecatcactaggggttect

3
ttgtcctetecctgettggecttaaccagecacatttetcaact
gaccccactcactgcagaggtgaaaactaccatgecaggtectyg
ctggetgggggaggggtgggcaataggectggatttgecagage
tgccactgtagatgtagtcatatttacgattteccttecacctet
tattaccctggtggtggtggtgggggggggggggtgctctctea
gcaaccccaccecgggatettgaggagaaagagggcagagaaaa
gagggaatgggactggcccagatcccagecccacagecegggett
ccacatggecgagecaggaactecagagecaggagcacacaaagga
gggctttgatgegectecagecaggeccaggectetecectete
ccctttetetetgggtettectttgecccactgagggectectyg
tgagcccgatttaacggaaactgtgggeggtgagaagttectta
tgacacactaatcccaacctgetgaceggaccacgectecageg
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TABLE 1-continued

Sequence of viral vector and plasmid elements
AMINO ACID SEQUENCE OR POLYNUCLEOTIDE (PN)

SEQUENCE
ELEMENTS SEQUENCE IDENTIFIER (SEQ. ID. NO:) AND SEQUENCE

gagggaacctctagagctccaggacattcaggtaccaggtagec
ccaaggaggagctgecga

MODIFIED 4

SV40INTRON aactgaaaaaccagaaagttaactggtaagtttagtetttttgt

(MODIFIED cttttatttcaggtccecggatcecggtggtggtgcaaatcaaaga

EF579804) actgctectcagtggatgttgectttacttctaggectgtacgg
aagtgttacttctgctctaaaagectgeggaattgtaccegecee
gggatce

ADDED-KOZAK 5
gecace

HUMAN RLBP1 6

GENE CDS atgtcagaaggggtgggcacgttcecgcatggtacctgaagagga

NM_000326.4 acaggagctccgtgcccaactggagcagctcacaaccaaggace
atggacctgtetttggeccegtgecagecagetgeceecgecacace
ttgcagaaggccaaggatgagctgaacgagagagaggagaceceyg
ggaggaggcagtgcgagagctgcaggagatggtgcaggegcagg
cggcctegggggaggagetggeggtggecgtggeggagagggty
caagagaaggacagcggcttcettectgegettcatecgegeacy
gaagttcaacgtgggccgtgectatgagetgetecagaggetatg
tgaatttceggetgcagtaccctgagetetttgacagectgtee
ccagaggctgtecgetgecaccattgaagetggetaceectggtgt
cctetetagtegggacaagtatggecgagtggtcatgetettea
acattgagaactggcaaagtcaagaaatcacctttgatgagatce
ttgcaggcatattgcttecatcctggagaagetgetggagaatga
ggaaactcaaatcaatggcttctgcatcattgagaacttcaagyg
getttaccatgcagecaggcetgetagtetecggacttcagatete
aggaagatggtggacatgctccaggattectteccageceggtt
caaagccatccacttcatccaccagccatggtacttcaccacga
cctacaatgtggtcaageccttettgaagagcaagetgettgag
agggtcetttgtecacggggatgacctttetggtttetaccagga
gatcgatgagaacatcctgecctetgacttegggggcacgetge
ccaagtatgatggcaaggccgttgetgagecagetetttggecee
caggcccaagcectgagaacacagecttetga

HUMAN RLBP1 7

GENE PRODUCT MSEGVGTFRMVPEEEQELRAQLEQLTTKDHGPVFGPCSQLPRHT

(CELLULAR LOKAKDELNEREETREEAVRELQEMVQAQAASGEELAVAVAERY

RETINALDEHYDE QEKDSGFFLRFIRARKFNVGRAYELLRGYVNFRLQYPELEFDSLS

BINDING PROTEIN - PEAVRCTIEAGYPGVLSSRDKYGRVVMLFNIENWQSQEITFDEI

CRALBP) LOAYCFILEKLLENEETQINGFCIIENFKGE TMQQAASLRTSDL
RKMVDMLQDSFPARFKATHFIHQPWYFTTTYNVVKPFLKSKLLE
RVFVHGDDLSGFYQEIDENILPSDFGGTLPKYDGKAVAEQLEGP
QBQAENTAF

SV40 POLYA 8

(EF579804) gatcataatcagccataccacatttgtagaggttttacttgett
taaaaaacctcccacacctcccectgaacctgaaacataaaaty
aatgcaattgttgttgttaacttgtttattgcagecttataatgy
ttacaaataaagcaatagcatcacaaatttcacaaataaagcat
ttttttcactgcattctagttgtggtttgteccaaactcatcaat
gtatcttatcatgtct

3' ITR 9

(AF043303) aggaacccctagtgatggagttggeccactecctetetgegeget
cgctegetcactgaggecgggegaccaaaggtegeccgacgece
gggctttgeccegggeggectecagtgagegagegagegegeayg

Human RLBP1 10

Promoter (long) ttgtectetecctgettggecttaaccagecacatttetcaact

(NT_010274.17) gaccccactcactgcagaggtgaaaactaccatgccaggtectyg
ctggetgggggaggggtygggcaataggectggatttgecagage
tgccactgtagatgtagtcatatttacgatttcecttcacctet
tattaccctggtggtggtggtgggggggggggggtgctctctea
gcaaccccacccecgggatcttgaggagaaagagggcagagaaaa
gagggaatgggactggcccagatcccagecccacagecgggett
ccacatggccgagcaggaactccagagcaggagcacacaaagga
gggctttgatgegectecagecaggeccaggectetecectete
cecetttetetetgggtettectttgecccactgagggectecty
tgagcccgatttaacggaaactgtgggeggtgagaagttectta
tgacacactaatcccaacctgctgaccggaccacgectcecageyg
gagggaacctctagagctcecaggacattcaggtaccaggtagece
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TABLE 1-continued

Sequence of viral vector and plasmid elements
AMINO ACID SEQUENCE OR POLYNUCLEOTIDE (PN)

SEQUENCE
ELEMENTS SEQUENCE IDENTIFIER (SEQ. ID. NO:) AND SEQUENCE

ccaaggaggagctgecgacctggeaggtaagtcaatacetgggg
cttgectgggecagggageccaggactggggtgaggactcaggg
gagcagggagaccacgtcccaagatgectgtaaaactgaaacca
cctggecattetecaggttgagecagaccaatttgatggeagat
ttagcaaataaaaatacaggacacccagttaaatgtgaatttca
gatgaacagcaaatacttttttagtattaaaaaagttcacattt
aggctcacgectgtaatcccageactttgggaggecgaggeagg
cagatcacctgaggtcaggagttegagaccagectggecaacat
ggtgaaaccccatctcecactaaaaataccaaaaattagccagge
gtgctggtgggcacctgtagttecagetactcaggaggctaagy
caggagaattgcttgaacctgggaggcagaggttgecagtgaget
gagatcgcaccattgcactctagectgggegacaagaacaaaac
tccatctcaaaaaaaaaaaaaaaaaaaaagttcacatttaactg
ggcattctgtatttaattggtaatctgagatggcagggaacage
atcagcatggtgtgagggataggcattttttecattgtgtacage
ttgtaaatcagtatttttaaaactcaaagttaatggettgggca
tatttagaaaagagttgccgecacggacttgaaccctgtattect
aaaatctaggatcttgttctgatggtetgeacaactggetgggg
gtgtccagccactgtecctettgectgggetecccagggecagtt
ctgtcagectctecatttecattectgttecagecaaaacccaac
tgatagcacagcagcatttcagectgtetacctetgtgeccaca
tacctggatgtctaccagccagaaaggtggettagatttggtte
ctgtgggtggattatggeccccagaacttecctgtgettgetgg
gggtgtggagtggaaagagcaggaaatgggggaccctecgatac
tctatgggggtectecaagtetetttgtgeaagttagggtaata
atcaatatggagctaagaaagagaaggggaactatgctttagaa
caggacactgtgccaggagcattgcagaaattatatggttttca
cgacagttctttttggtaggtactgttattatectcagtttgea
gatgaggaaactgagacccagaaaggttaaataacttgctaggg
tcacacaagtcataactgacaaagectgattcaaacccaggtet
ccctaacctttaaggtttetatgacgecagetetectagggagt
ttgtcttcagatgtettggetetaggtgtcaaaaaaagacttgg
tgtcaggcaggcataggttcaagteccaactetgtecacttaceca
actgtgactaggtgattgaactgaccatggaacctggtcacatg
caggagcaggatggtgaagggttettgaaggcacttaggcagga
catttaggcaggagagaaaacctggaaacagaagagetgtetee
aaaaatacccactggggaagcaggttgtcatgtgggecatgaat
gggacctgttctggtaaccaagcattgettatgtgtecattaca
tttcataacacttccatectactttacagggaacaaccaagact
ggggttaaatctcacagectgcaagtggaagagaagaacttgaa
cccaggtecaacttttgegecacageaggetgectettggtect
gacaggaagtcacaacttgggtctgagtactgatccctggetat
tttttggctgtgttaccttggacaagtcacttattectectece
gtttcctectatgtaaaatggaaataataatgttgaccctgggt
ctgagagagtggatttgaaagtacttagtgcatcacaaagcaca
gaacacacttccagtctegtgattatgtacttatgtaactggte
atcacccatcttgagaatgaatgecattggggaaagggecatcca
ctaggctgegaagtttcetgagggactecttegggetggagaagg
atggccacaggagggaggagagattgecttatectgecagtgate
atgtcattgagaacagagccagattetttttttectggecaggge
caacttgttttaacatctaaggactgagetatttgtgtetgtge
cctttgtecaagcagtgttteccaaagtgtageccaagaaccat
ctcectcagagecaccaggaagtgetttaaattgecaggttecta
ggccacagcctgcacctgcagagtcagaatcatggaggttggga
cccaggcacctgegtttetaacaaatgectegggtgattetgat
gcaattgaaagtttgagatccacagttctgagacaataacagaa
tggtttttctaacccctgecagecctgacttectatectagggaa
ggggceggctggagaggecaggacagagaaagcagateecttet
ttttccaaggactetgtgtettecataggcaac

HUMAN RPE65 11

PROMOTER tacgtaatatttattgaagtttaatattgtgtttgtgatacaga
agtatttgctttaattctaaataaaaattttatgcttttattge
tggtttaagaagatttggattatccttgtactttgaggagaagt
ttcttatttgaaatattttggaaacaggtcttttaatgtggaaa
gatagatattaatctcctcettctattactctecaagatccaaca
aaagtgattataccccccaaaatatgatggtagtatcttatact
accatcattttataggcatagggctcttagetgcaaataatgga
actaactctaataaagcagaacgcaaatattgtaaatattagag
agctaacaatctctgggatggctaaaggatggagettggagget
acccagccagtaacaatattceegggctecactgttgaatggaga
cactacaactgecttggatgggcagagatattatggatgctaag
cceccaggtgcetaccattaggacttetaccactgtecctaacggy
tggagcccatcacatgectatgecctcactgtaaggaaatgaag
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TABLE 1-continued

Sequence of viral vector and plasmid elements
AMINO ACID SEQUENCE OR POLYNUCLEOTIDE (PN)

SEQUENCE
ELEMENTS SEQUENCE IDENTIFIER (SEQ. ID. NO:) AND SEQUENCE

ctactgttgtatatcttgggaagcacttggattaattgttatac
agttttgttgaagaagacccctagggtaagtagecataactgea
cactaaatttaaaattgttaatgagtttctcaaaaaaaatgtta
aggttgttagctggtatagtatatatcttgectgttttecaagg
acttctttgggcagtaccttgtetgtgetggeaagecaactgaga
cttaatgaaagagtattggagatatgaatgaattgatgetgtat
actctcagagtgccaaacatataccaatggacaagaaggtgagg
cagagagcagacaggcattagtgacaagcaaagatatgcagaat
ttcattctcagcaaatcaaaagtectcaacctggttggaagaat
attggcactgaatggtatcaataaggttgctagagagggttaga
ggtgcacaatgtgcttccataacattttatacttctecaatett
agcactaatcaaacatggttgaatactttgtttactataactcet
tacagagttataagatctgtgaagacagggacagggacaatace
catctetgtetggttecataggtggtatgtaatagatatttttaa
aaataagtgagttaatgaatgagggtgagaatgaaggcacagag
gtattagggggaggtgggccccagagaatggtgecaaggtecag
tggggtgactgggatcagctecaggectgacgetggecactececa
cctagetectttetttetaatetgttetecattetecttgggaag
gattgaggtctcetggaaaacagccaaacaactgttatgggaaca
gcaagcccaaataaagccaagcatcagggggatetgagagetga
aagcaacttetgtteccecteccteagetgaaggggtggggaag
ggctcccaaagcecataactecttttaagggatttagaaggcata
aaaaggcccctggcetgagaacttecttetteattetgeagttggt

HUMAN VMD2 12

PROMOTER tacgtaattctgtcattttactagggtgatgaaattcccaagca
acaccatccttttcagataagggcactgaggctgagagaggage
tgaaacctaccecggegtecaccacacacaggtggcaaggctggga
ccagaaaccaggactgttgactgcageccggtattecattettte
catagcccacagggctgtcaaagacccecagggectagtcagagy
ctectecttectggagagttectggcacagaagttgaageteag
cacagccccectaaccececaactetetetgecaaggectcaggggt
cagaacactggtggagcagatcctttagectetggattttaggy
ccatggtagagggggtgttgccctaaattecagecctggtetea
geecaacaccctcecaagaagaaattagaggggecatggecagge
tgtgctageegttgcettetgagecagattacaagaagggactaag
acaaggactcctttgtggaggtectggettagggagtcaagtga
cggeggcetcageactcacgtgggeagtgecagectetaagagty
ggcaggggcactggcecacagagtcccagggagteccaccagect
agtcgccagace

SYNUCLEIN 13

INTRONIC gggcceccggtgttatctecattettttttetectetgtaagttga

SEQUENCE AS catgtgatgtgggaacaaaggggataaagtcattattttgtget

STUFFER aaaatcgtaattggagaggacctcectgttagctgggetttette

SEQUENCE tatttattgtggtggttactggagttccttcttctagttttagg
atatatatatatattttttttttttctttecectgaagatataat
aatatatatacttctgaagattgagatttttaaattagttgtat
tgaaaactagctaatcagcaatttaaggctagettgagacttat
gtettgaatttgtttttgtaggctccaaaaccaaggagggagty
gtgcatggtgtggcaacaggtaagctecattgtgcettatatcca
aagatgatatttaaagtatctagtgattagtgtggcccagtatt
caagattcctatgaaattgtaaaacaatcactgagcattctaag
aacatatcagtcttattgaaactgaattctttataaagtatttt
taaaaaggtaaatattgattataaataaaaaatatacttgccaa
gaataatgagggctttgaattgataagctatgtttaatttatag
taagtgggcatttaaatattctgaccaaaaatgtattgacaaac
tgctgacaaaaataaaatgtgaatattgccataattttaaaaaa
agagtaaaatttctgttgattacagtaaaatattttgaccttaa
attatgttgattacaatattcctttgataattcagagtgcattt
caggaaacacccttggacagtcagtaaattgtttattgtattta
tctttgtattgttatggtatagctatttgtacaaatattattgt
gcaattattacatttctgattatattattcatttggcctaaatt
taccaagaatttgaacaagtcaattaggtttacaatcaagaaat
atcaaaaatgatgaaaaggatgataatcatcatcagatgttgag
gaagatgacgatgagagtgccagaaatagagaaatcaaaggaga
accaaaatttaacaaattaaaagcccacagacttgcetgtaatta
agttttctgttgtaagtactccacgtttectggcagatgtggty
aagcaaaagatataatcagaaatataatttatatgatcggaaag
cattaaacacaatagtgcctatacaaataaaatgttcctatcac
tgacttctaaaatggaaatgaggacaatgatatgggaatcttaa
tacagtgttgtggataggactaaaaacacaggagtcagatctte
ttggttcaacttcctgettactecttaccagetgtgtgtttttt
gcaaggttcttcacctctatgtgatttagettectcatctataa
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TABLE 1-continued

Sequence of viral vector and plasmid elements
AMINO ACID SEQUENCE OR POLYNUCLEOTIDE (PN)

SEQUENCE
ELEMENTS SEQUENCE IDENTIFIER (SEQ. ID. NO:) AND SEQUENCE

aataattcagtgaattaatgtacacaaaacatctggaaaacaaa
agcaaacaatatgtattttataagtgttacttatagttttatag
tgaactttcttgtgcaacatttttacaactagtggagaaaaata
tttctttaaatgaatacttttgatttaaaaatcagagtgtaaaa
ataaaacagactcctttgaaactagttetgttagaagttaattg
tgcacctttaatgggetetgttgeaatecaacagagaagtagtt
aagtaagtggactatgatggettctagggacctectataaatat
gatattgtgaagcatgattataataagaactagataacagacag
gtggagactccactatctgaagagggtcaacctagatgaatggt
gttccatttagtagttgaggaagaacccatgaggtttagaaage
agacaagcatgtggcaagttctggagtcagtggtaaaaattaaa
gaacccaactattactgtcacctaatgatctaatggagactgtyg
gagatgggctgcatttttttaatcttetecagaatgecaaaaty
taaacacatatctgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtyg
agagagagagagagagagagagagactgaagtttgtacaattag
acattttataaaatgttttctgaaggacagtggctcacaatcett
aagtttctaacattgtacaatgttgggagactttgtatacttta
ttttctectttagcatattaaggaatctgagatgtectacagtaa
agaaatttgcattacatagttaaaatcagggttattcaaacttt
ttgattattgaaacctttcttecattagttactagggttgaatga
aactagtgttccacagaaaactatgggaaatgttgetaggecagt
aaggacatggtgatttcagcatgtgcaatatttacagegattge
acccatggaccaccctggcagtagtgaaataaccaaaaatgetg
tcataactagtatggctatgagaaacacattggg

RLBP1 INTRONIC 14

SEQUENCE AS ATTCTCCAGGTTGAGCCAGACCAATTTGATGGTAGATTTAGCAA

STUFFER ATAAAAATACAGGACACCCAGTTAAATGTGAATTTCCGATGAAC

SEQUENCE AGCAAATACTTTTTTAGTATTAAAAAAGTTCACATTTAGGCTCA

(NT_010274.17) CGCCTGTAATCCCAGCACTTTGGGAGGCCGAGGCAGGCAGATCA
CCTGAGGTCAGGAGTTCGAGACCAGCCTGGCCAACATGGTGAAA
CCCCATCTCCACTAAAAATACCAAAAATTAGCCAGGCGTGCTGG
TGGGCACCTGTAGTTCCAGCTACTCAGGAGGCTAAGGCAGGAGA
ATTGCTTGAACCTGGGAGGCAGAGGTTGCAGTGAGCTGAGATCG
CACCATTGCACTCTAGCCTGGGCGACAAGAACAAAACTCCATCT
CAAAAAAAAADAAARAAAAAAAAGTTCACATTTAACTGGGCATTC
TGTATTTAATTGGTAATCTGAGATGGCAGGGAACAGCATCAGCA
TGGTGTGAGGGATAGGCATTTTTTCATTGTGTACAGCTTGTAAA
TCAGTATTTTTAAAACTCAAAGTTAATGGCTTGGGCATATTTAG
AAAAGAGTTGCCGCACGGACTTGAACCCTGTATTCCTAAAATCT
AGGATCTTGTTCTGATGGTCTGCACAACTGGCTGGGGGTGTCCA
GCCACTGTCCCTCTTGCCTGGGCTCCCCAGGGCAGTTCTGTCAG
CCTCTCCATTTCCATTCCTGTTCCAGCAAAACCCAACTGATAGC
ACAGCAGCATTTCAGCCTGTCTACCTCTGTGCCCACATACCTGG
ATGTCTACCAGCCAGAAAGGTGGCTTAGATTTGGTTCCTGTGGG
TGGATTATGGCCCCCAGAACTTCCCTGTGCTTGCTGGGGGTGTG
GAGTGGAAAGAGCAGGAAATGGGGGACCCTCCGATACTCTATGG
GGGTCCTCCAAGTCTCTTTGTGCAAGT TAGGGTAATAATCAATA
TGGAGCTAAGAAAGAGAAGGGGAACTATGCTTTAGAACAGGACA
CTGTGCCAGGAGCATTGCAGAAATTATATGGTTTTCACGACAGT
TCTTTTTGGTAGGTACTGTTATTATCCTCAGTTTGCAGATGAGG
AAACTGAGACCCAGAAAGGTTAAATAACTTGCTAGGGTCACACA
AGTCATAACTGACAAAGCCTGATTCAAACCCAGGTCTCCCTAAC
CTTTAAGGTTTCTATGACGCCAGCTCTCCTAGGGAGTTTGTCTT
CAGATGTCTTGGCTCTAGGTGTCAAAAAAAGACTTGGTGTCAGG
CAGGCATAGGTTCAAGTCCCAACTCTGTCACTTACCAACTGTGA
CTAGGTGATTGAACTGACCATGGAACCTGGTCACATGCAGGAGC
AGGATGGTGAAGGGTTCTTGAAGGCACTTAGGCAGGACATTTAG
GCAGGAGAGAAAACCTGGAAACAGAAGAGCTGTCTCCAAAAATA
CCCACTGGGGAAGCAGGTTGTCATGTGGGCCATGAATGGGACCT
GTTCTGG

AMP BACTERIAL 15

BACKBONE ctgcctgcaggggcgectgatgeggtattttcectecttacgecate
tgtgeggtatttcacaccgcatacgtcaaagcaaccatagtacy
cgeectgtageggegeattaagegeggegggtgtggtggttacy
cgcagegtgaccgctacacttgecagegecttagegecegetee
tttegetttetteccttectttetegecacgttegeeggettte
ccegtcaagetetaaategggggetecctttagggttecgattt
agtgctttacggcacctegaccccaaaaaacttgatttgggtga
tggttcacgtagtgggccatcegecctgatagacggtttttegee
ctttgacgttggagtccacgttetttaatagtggactettgtte
caaactggaacaacactcaactctatctegggetattettttga
tttataagggattttgccgattteggtctattggttaaaaaaty
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TABLE 1-continued

Sequence of viral vector and plasmid elements
AMINO ACID SEQUENCE OR POLYNUCLEOTIDE (PN)

SEQUENCE
ELEMENTS SEQUENCE IDENTIFIER (SEQ. ID. NO:) AND SEQUENCE

agctgatttaacaaaaatttaacgcgaattttaacaaaatatta
acgtttacaattttatggtgcactctcagtacaatectgetetga
tgccgcatagttaagecageccecgacacecegecaacacecgetyg
acgcgecctgacgggettgtetgeteceggeateegettacaga
caagctgtgacegtcteegggagetgeatgtgtcagaggtttte
accgtcatcaccgaaacgcegegagacgaaagggectegtgatac
gectatttttataggttaatgtcatgataataatggtttettag
acgtcaggtggcactttteggggaaatgtgegeggaaceectat
ttgtttatttttctaaatacattcaaatatgtatccgetcatga
gacaataaccctgataaatgcttcaataatattgaaaaaggaag
agtatgagtattcaacatttcegtgtegeccttattecettttt
tgcggcattttgecttectgtttttgetcacecagaaacgetygg
tgaaagtaaaagatgctgaagatcagttgggtgcacgagtgggt
tacatcgaactggatctcaacageggtaagatecttgagagttt
tcgecccgaagaacgttttecaatgatgageacttttaaagtte
tgctatgtggcegeggtattatecegtattgacgecgggecaagag
caactcggtegecgcatacactattetcagaatgacttggttga
gtactcaccagtcacagaaaagcatcttacggatggcatgacag
taagagaattatgcagtgctgecataaccatgagtgataacact
geggecaacttacttetgacaacgatceggaggaccgaaggaget
aaccgcttttttgcacaacatgggggatcatgtaactegecttyg
atcgttgggaaccggagctgaatgaagecataccaaacgacgag
cgtgacaccacgatgectgtagecaatggcaacaacgttgegeaa
actattaactggcgaactacttactctagetteceggcaacaat
taatagactggatggaggcggataaagttgcaggaccacttetg
cgcteggecctteeggetggetggtttattgetgataaatetgg
agceggtgagegtgggtetegeggtatcattgeagecactgggge
cagatggtaagccctecegtategtagttatcetacacgacgggg
agtcaggcaactatggatgaacgaaatagacagatcgetgagat
aggtgcctcactgattaagecattggtaactgtcagaccaagttt
actcatatatactttagattgatttaaaacttcatttttaattt
aaaaggatctaggtgaagatcctttttgataatctcatgaccaa
aatcccttaacgtgagttttegttecactgagegtcagaceceg
tagaaaagatcaaaggatcttecttgaaatectttttttetgege
gtaatctgctgettgcaaacaaaaaaaccaccgctaccageggt
ggtttgtttgccggatcaagagctaccaactetttttecgaagy
taactggcttcagcagagcegcagataccaaatactgttetteta
gtgtagccegtagttaggecaccacttcaagaactcetgtageace
gectacatacctegetetgetaatectgttaccagtggetgety
ccagtggcegataagtegtgtettacegggttggactcaagacga
tagttaccggataaggcgcageggtegggetgaacggggggtte
gtgcacacagcccagettggagegaacgacctacaccgaactga
gatacctacagcgtgagetatgagaaagegecacgetteccgaa
gggagaaaggcggacaggtatceggtaageggcagggt cggaac
aggagagcgcacgagggagcettecagggggaaacgectggtate
tttatagtcctgtegggtttegecacctetgacttgagegtega
tttttgtgatgctegtcaggggggeggagectatggaaaaacge
cagcaacgcggectttttacggttectggecttttgetggectt
ttgctcacatgtcctgcaggecag

5' ITR - 16

STRATAGENE Ctgcgcgetegetegetcactgaggecgeccgggcaaageecgg
gegtegggegacctttggtegeceggectcagtgagegagegag
cgegeagagagggagtggcecaactecatcactaggggttect

5' ITR - NCBI 17

(AF043303) Ttggccactccectcetetgegegetegetegetecactgaggecgyg
gegaccaaaggtegeccgacgeccgggetttgecegggeggect
cagtgagcgagegagegegcagagagggagtggecaactecate
actaggggttcct

AAV2 CAPSID 18

CODING SEQUENCE atggctgccgatggttatcttccagattggctegaggacactcet
ctctgaaggaataagacagtggtggaagctcaaacctggeccac
caccaccaaagcccgcagagceggcecataaggacgacagcaggggt
cttgtgcttectgggtacaagtaccteggacccttcaacggact
cgacaagggagagccggtcaacgaggcagacgecgeggeccteg
agcacgacaaagcctacgaccggcagctcgacageggagacaac
ccgtacctcaagtacaaccacgecgacgeggagtttcaggageyg
ccttaaagaagatacgtettttgggggcaaccteggacgageayg
tcttecaggcgaaaaagagggttettgaacctetgggectggtt
gaggaacctgttaagacggetcecgggaaaaaagaggecggtaga
gcactctectgtggagcecagactectectegggaaccggaaagyg
cgggecagcagectgcaagaaaaagattgaattttggtcagact
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AMINO ACID SEQUENCE OR POLYNUCLEOTIDE (PN)

SEQUENCE
ELEMENTS SEQUENCE IDENTIFIER (SEQ. ID. NO:) AND SEQUENCE

ggagacgcagactcagtacctgacceccagecteteggacagec
accagcagcccectetggtetgggaactaatacgatggetacag
gecagtggcegcaccaatggcagacaataacgagggegecgacgga
gtgggtaattcctegggaaattggcattgegattecacatggat
gggcgacagagtcatcaccaccagcacccgaacctgggeectge
ccacctacaacaaccacctctacaaacaaatttecagecaatca
ggagcctcegaacgacaatcactactttggetacagecaccectty
ggggtattttgacttcaacagattccactgccacttttcaccac
gtgactggcaaagactcatcaacaacaactggggattcecgacce
aagagactcaacttcaagctectttaacattcaagtcaaagaggt
cacgcagaatgacggtacgacgacgattgccaataaccttacca
gecacggttcaggtgtttactgactcggagtaccagetecegtac
gteeteggeteggegeatcaaggatgectecegecgtteccage
agacgtcttcatggtgecacagtatggatacctcacectgaaca
acgggagtcaggcagtaggacgetettecattttactgectggag
tactttccttetcagatgetgegtaccggaaacaactttacett
cagctacacttttgaggacgttectttecacagecagetacgete
acagccagagtetggacegtetecatgaatectetecategaccag
tacctgtattacttgagcagaacaaacactccaagtggaaccac
cacgcagtcaaggcttcagttttetcaggecggagegagtgaca
ttcgggaccagtctaggaactggettectggacectgttacege
cagcagcgagtatcaaagacatctgeggataacaacaacagtga
atactcgtggactggagctaccaagtaccacctcaatggcagag
actctetggtgaatcegggeceggecatggecaagecacaaggac
gatgaagaaaagttttttcctcagageggggttetecatetttygyg
gaagcaaggctcagagaaaacaaatgtggacattgaaaaggtca
tgattacagacgaagaggaaatcaggacaaccaatcecegtgget
acggagcagtatggttctgtatctaccaacctecagagaggcaa
cagacaagcagctaccgcagatgtcaacacacaaggegttette
caggcatggtctggcaggacagagatgtgtaccttecaggggece
atctgggcaaagattccacacacggacggacattttcaccecte
tccectcatgggtggatteggacttaaacacectectecacaga
ttctcatcaagaacaccccggtacctgegaatecttegaccace
ttcagtgcggcaaagtttgettectteatcacacagtactecac
gggacaggtcagcegtggagat cgagtgggagetgcagaaggaaa
acagcaaacgctggaatcccgaaattcagtacacttecaactac
aacaagtctgttaatgtggactttactgtggacactaatggegt
gtattcagagcctegecccattggcaccagatacctgactegta
atctgtaa

AAV2 CAPSID 19

SEQUENCE (VP1) maadgylpdwledtlsegirgwwklkpgppppkpaerhkddsrg
1vlpgykylgpfngldkgepvneadaaalehdkaydrqgldsgdn
pylkynhadaefgerlkedtsfggnlgraviqgakkrvleplglv
eepvktapgkkrpvehspvepdsssgtgkagggparkrlnfggt
gdadsvpdpgplggppaapsglgtntmatgsgapmadnnegadg
vgnssgnwhedstwmgdrvittstrtwalptynnhlykgissgs
gasndnhyfgystpwgyfdfnrfhchfsprdwgrlinnnwgfrp
krinfklfnigvkevtgndgtttiannltstvgvitdseyqglpy
vlgsahggclppfpadvimvpgygyltlnngsqgavgrssfycle
vipsgmlrtgnnftfsytfedvpfhssyahsgsldrlmnplidg
vlyylsrtntpsgtttgsrlgfsqagasdirdgsrnwlpgpcyr
ggrvsktsadnnnseyswtgatkyhlngrdslvnpgpamashkd
deekffpgsgvlifgkggsektnvdiekvmitdeeeirttnpva
teqgygsvstnlgrgnrgaatadvntqgvlpgmvwgdrdvylggp
iwakiphtdghfhpsplmggfglkhpppgilikntpvpanpstt
fsaakfasfitgystggvsveiewelgkenskrwnpeiqytsny
nksvnvdftvdtngvyseprpigtryltrnl

AAV2 CAPSID 68

SEQUENCE (VP2) mapgkkrpvehspvepdsssgtgkagggparkrlnfggtgdads
vpdpgplggppaapsglgtntmatgsgapmadnnegadgvgnss
gnwhedstwmgdrvittstrtwalptynnhlykgissgsgasnd
nhyfgystpwgyfdfnrfhchfsprdwgrlinnnwgfrpkrlnf
klfnigvkevtgndgtttiannltstvgvitdseyglpyvlgsa
hggclppfpadvimvpgygyltlnngsgavgrssfycleyfpsq
mlrtgnnftfsytfedvpfhssyahsgsldrimnplidqylyyl
srtntpsgtttgsrlgfsqgagasdirdgsrnwlpgpcyrqggrvs
ktsadnnnseyswtgatkyhlngrdslvnpgpamashkddeekf
fpagsgvlifgkggsektnvdiekvmitdeeeirttnpvateqyyg
svstnlgrgnrgaatadvntggvlpgmvwgdrdvylggpiwaki
phtdghfhpsplmggfglkhpppgilikntpvpanpsttfsaak
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SEQUENCE
ELEMENTS SEQUENCE IDENTIFIER (SEQ. ID. NO:) AND SEQUENCE

fasfitqgystggvsveiewelgkenskrwnpeiqytsnynksvn
vdftvdtngvyseprpigtryltrnl

AAV2 CAPSID 69

SEQUENCE (VP3) matgsgapmadnnegadgvgnssgnwhedstwmgdrvittstrt
walptynnhlykgissgsgasndnhyfgystpwgyfdfnrfhch
fesprdwgrlinnnwgfrpkrlnfklfnigvkevtgndgtttian
nltstvgvitdseyqglpyvlgsahggclppfpadvimvpgygyl
tlnngsgavgrssfycleyfpsgmlrtgnnftfsytfedvptfhs
syahsgsldrlmnplidgylyylsrtntpsgtttgsrlgfsgag
asdirdgsrnwlpgpcyrggrvsktsadnnnseyswtgatkyhl
ngrdslvnpgpamashkddeekf fpgsgvlifgkggsektnvdi
ekvmitdeeeirttnpvateqygsvstnlgrgnrgaatadvntqg
gvlpgmvwgdrdvylggpiwakiphtdghfhpsplmggfglkhp
ppdilikntpvpanpsttfsaakfasfitqystggvsveiewel
gkenskrwnpeiqgytsnynksvnvdftvdtngvyseprpigtry
ltrnl

AAVS8 CAPSID 20

CODING SEQUENCE atggctgccgatggttatcttceccagattggctegaggacaacct
ctetgagggeattegegagtggtgggegetgaaacctggagecee
cgaagcccaaagccaaccagcaaaagcaggacgacggecggggt
ctggtgettectggcetacaagtaccteggacccttcaacggact
cgacaagggggagcccegtcaacgeggeggacgcageggececteg
agcacgacaaggcctacgaccagcagctgecaggcegggtgacaat
cegtacctgeggtataaccacgecgacgecgagtttcaggageyg
tctgcaagaagatacgtettttgggggcaacctegggegageay
tcttecaggecaagaagegggttetegaaccteteggtetggtt
gaggaaggcgctaagacggetectggaaagaagagaccggtaga
gecatcaccccagegttcetecagactectcetacgggeateggea
agaaaggccaacagcccgccagaaaaagactcaattttggteag
actggcgactcagagtcagttccagaccectcaaccteteggaga
accteccagcagegecctetggtgtgggacctaatacaatggety
caggeggtggegcaccaatggcagacaataacgaaggcegecgac
ggagtgggtagttectcecgggaaattggecattgegattecacatyg
gectgggegacagagtcatcaccaccagcacccgaacctgggece
tgcccacctacaacaaccacctctacaagcaaatctecaacggy
acatcgggaggagccaccaacgacaacacctactteggctacag
caccecectgggggtattttgactttaacagattcecactgecact
tttecaccacgtgactggcagcgactcatcaacaacaactgggga
tteceggeccaagagactcagettcaagetettcaacatccaggt
caaggaggtcacgcagaatgaaggcaccaagaccatcgccaata
acctcaccagcaccatccaggtgtttacggactecggagtaccag
ctgeegtacgtteteggetetgeccaccagggetgectgectee
gttcceggeggacgtgttcatgattecccagtacggetacctaa
cactcaacaacggtagtcaggccgtgggacgctectecttetac
tgcctggaatactttecttegecagatgetgagaaccggcaacaa
cttecagtttacttacaccttegaggacgtgectttecacagea
gctacgeccacagecagagettggaceggetgatgaatectetyg
attgaccagtacctgtactacttgtcteggactcaaacaacagy
aggcacggcaaatacgcagactctgggettcagecaaggtggge
ctaatacaatggccaatcaggcaaagaactggctgecaggacee
tgttaccgccaacaacgcgtctcaacgacaaccgggcaaaacaa
caatagcaactttgcctggactgectgggaccaaataccatctga
atggaagaaattcattggctaatcctggcatcgetatggcaaca
cacaaagacgacgaggagcgttttttteccagtaacgggatect
gatttttggcaaacaaaatgctgccagagacaatgcggattaca
gecgatgtcatgctcaccagegaggaagaaatcaaaaccactaac
cctgtggctacagaggaatacggtategtggcagataacttgea
gcagcaaaacacggctcectcaaattggaactgtcaacagecagyg
gggcecttaccceggtatggtetggcagaaccgggacgtgtacetyg
cagggtcccatetgggecaagattectcacacggacggcaactt
ccaccegtetecgetgatgggeggetttggectgaaacatecte
cgectcagatectgatcaagaacacgectgtacctgeggatect
ccgaccaccttcaaccagtcaaagectgaactetttecatcacgea
atacagcaccggacaggtcagegtggaaattgaatgggagetge
agaaggaaaacagcaagcgctggaaccccgagatccagtacace
tccaactactacaaatctacaagtgtggactttgetgttaatac
agaaggcgtgtactctgaaccecgecccattggcaccegttace
tcacccgtaatctgtaa

AAVS8 CAPSID 21
SEQUENCE (VP1) maadgylpdwlednlsegirewwalkpgapkpkanggkqddgrg
1vlpgykylgpfngldkgepvnaadaaalehdkaydgglgagdn
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pylrynhadaefgerlgedtsfggnlgraviqgakkrvleplglv
eegaktapgkkrpvepspgrspdsstgigkkgggparkrlnfgqg
tgdsesvpdpgplgeppaapsgvgpntmaagggapmadnnegad
gvgsssgnwhedstwlgdrvittstrtwalptynnhlykgisng
tsggatndntyfgystpwgyfdfnrfhchfsprdwgrlinnnwg
frpkrlsfklfnigvkevtgnegtktiannltstigvitdseyqg
1lpyvlgsahggclppfpadvimipgygyltlnngsgavgrssfy
cleyfpsgmlrtgnnfgftytfedvpfhssyahsgsldrimnpl
idgylyylsrtgttggtantgtlgfsgggpntmangaknwlpgp
cyrggrvstttggnnnsnfawtagtkyhlngrnslanpgiamat
hkddeerffpsngilifgkgnaardnadysdvmltseeeikttn
pvateeygivadnlgggntapgigtvnsggalpgmvwgnrdvyl
ggpiwakiphtdgnfhpsplmggfglkhpppgilikntpvpadp
pttfngsklnsfitgystggvsveiewelgkenskrwnpeiqyt
snyykstsvdfavntegvyseprpigtryltrnl

AAVS8 CAPSID 70

SEQUENCE (VP2) mapgkkrpvepspgrspdsstgigkkgggparkrlnfgqtgdse
svpdpgplgeppaapsgvgpntmaagggapmadnnegadgvgss
sgnwhedstwlgdrvittstrtwalptynnhlykgisngtsgga
tndntyfgystpwgyfdfnrfhchfsprdwgrlinnnwgfrpkr
lsfklfnigvkevtgnegtktiannltstigvftdseyqlpyvl
gsahggclppfpadvimipqygylt lnngsqgavgrssfycleyf
psgmlrtgnnfgftytfedvpfhssyahsgsldrimnplidgyl
vylsrtgttggtantgtlgfsgggpntmangaknwlpgpcyrqdq
rvstttggnnnsnfawtagtkyhlngrnslanpgiamathkdde
erffpsngilifgkgqnaardnadysdvmltseeeikttnpvate
eygivadnlgggnt apgigtvnsggalpgmvwgnrdvylggpiw
akiphtdgnfhpsplmggfglkhpppgilikntpvpadppttfn
gsklnsfitgystggvsveiewelgkenskrwnpeiqytsnyyk
stsvdfavntegvyseprpigtryltrnl

AAVS8 CAPSID 71

SEQUENCE (VP3) maagggapmadnnegadgvgsssgnwhedstwlgdrvittstrt
walptynnhlykgisngtsggatndntyfgystpwgyfdfnrfh
chfsprdwgrlinnnwgfrpkrlsfklfnigvkevtgnegtkt
annltstigvftdseyglpyvlgsahqgclppfpadvimipgyg
vltlnngsgavgrssfycleyfpsgqmlrtgnnfgftytfedvpf
hssyahsgsldrlmnplidqylyylsrtqttggtantgtlgfsqg
ggpntmangaknwlpgpcyrggrvstttggnnnsnfawtagtky
hlngrnslanpgiamathkddeerffpsngilifgkgnaardna
dysdvmltseeeikttnpvateeygivadnlgggntapgigtvn
sggalpgmvwgnrdvylggpiwakiphtdgnfhpsplmggfglk
hpppgilikntpvpadppttingsklnsfitqgystggvsveiew
elgkenskrwnpeiqytsnyykstsvdfavntegvyseprpigt
ryltrnl

CVM ENHANCER 22
AND CBA ACTAGTTATTAATAGTAATCAATTACGGGGTCATTAGTTCATAG
PROMOTER CCCATATATGGAGTTCCGCGTTACATAACTTACGGTAAATGGCC
(GENBANK CGCCTGGCTGACCGCCCAACGACCCCCGCCCATTGACGTCAATA
ACCESSION ATGACGTATGTTCCCATAGTAACGCCAATAGGGACTTTCCATTG
DD215332 FROM ACGTCAATGGGTGGAGTATTTACGGTAAACTGCCCACTTGGCAG
BP 1-BP 1616) TACATCAAGTGTATCATATGCCAAGTACGCCCCCTATTGACGTC
AATGACGGTAAATGGCCCGCCTGGCATTATGCCCAGTACATGAC
CTTATGGGACTTTCCTACTTGGCAGTACATCTACGTATTAGTCA
TCGCTATTACCATGGTCGAGGTGAGCCCCACGTTCTGCTTCACT
CTCCCCATCTCCCCCCCCTCCCCACCCCCAATTTTGTATTTATT
TATTTTTTAATTATTTTGTGCAGCGATGGGGGCGGGGGGGGEEG
GGGGGCGCGCGCCAGGCGGEGECEEEGCEEEGCGAGGGGLEEGGT
GGGGCGAGGCGGAGAGGTGCGGCGGCAGCCAATCAGAGCGGCGC
GCTCCGAAAGTTTCCTTTTATGGCGAGGCGGCGGCGGCGGCGGT
CCTATAAAAAGCGAAGCGCGCGGCGGGCGGGGAGTCGCTGCGAC
GCTGCCTTCGCCCCGTGCCCCGCTCCGCCGCCGCCTCGCGCCGC
CCGCCCCGGCTCTGACTGACCGCGTTACTCCCACAGGTGAGCGG
GCGGGACGGCCCTTCTCCTCCGGGCTGTAATTAGCGCTTGGTTT
AATGACGGCTTGTTTCTTTTCTGTGGCTGCGTGAAAGCCTTGAG
GGGCTCCGGGAGGGCCCTTTGTGCGGGGGGAGCGGCTCGGGGGE
TGCGTGCGTGTGTGTGTGCGTGGGGAGCGCCGCGTGCGGCTCCG
CGCTGCCCGGCGGCTGTGAGCGCTGCGGGCGCGGCGCGGGGCTT
TGTGCGCTCCGCAGTGTGCGCGAGGGGAGCGCGGCCGGEGGCGG
TGCCCCGCGGTGCGGEGGEGEGGECTGCGAGGGGAACAAAGGCTGCG
TGCGGGGTGTGTGCGTGGGGGGGTGAGCAGGGGGTGTGGGCGCG
TCGGTCGGGCTGCAACCCCCCCTGCACCCCCCTCCCCGAGTTGC
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SEQUENCE
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TGAGCACGGCCCGGCTTCGGGTGCGGGGCTCCGTACGGGGCGTG
GCGCGGGGCTCGCCGTGCCGGGCEGGEEETGGCGGCAGGTGGGE
GTGCCGGGCGGGGCGEEEGECCGCCTCGGGCCGGGGAGGGCTCGGE
GGAGGGGCGCGGCGGCCCCCGGAGCGCCGGCGGCTGTCGAGGCG
CGGCGAGCCGCAGCCATTGCCTTTTATGGTAATCGTGCGAGAGG
GCGCAGGGACTTCCTTTGTCCCAAATCTGTGCGGAGCCGAAATC
TGGGAGGCGCCGCCGCACCCCCTCTAGCGGGCGCGGGGCGAAGT
GGTGCGGCGCCGGCAGGAAGGAAATGGGCGGGGAGGGCCTTCGT
GCGTCGCCGCGCCGCCGTCCCCTTCTCCCTCTCCAGCCTCGGGG
CTGTCCGCGGGGGGACGGCTGCCTTCGGGGGGGACGGGGCAGGG
CGGGGTTCGGCTTCTGGCGTGTGACCGGCGGC

REVERSE 23
COMPLEMENT OF CCAGAACAGGTCCCATTCATGGCCCACATGACAACCTGCTTCCC
RLBP1 INTRONIC CAGTGGGTATTTTTGGAGACAGCTCTTCTGTTTCCAGGTTTTCT
SEQUENCE AS CTCCTGCCTAAATGTCCTGCCTAAGTGCCTTCAAGAACCCTTCA
STUFFER CCATCCTGCTCCTGCATGTGACCAGGTTCCATGGTCAGTTCAAT
SEQUENCE CACCTAGTCACAGTTGGTAAGTGACAGAGTTGGGACTTGAACCT
(NT_010274.17) ATGCCTGCCTGACACCAAGTCTTTTTTTGACACCTAGAGCCAAG
ACATCTGAAGACAAACTCCCTAGGAGAGCTGGCGTCATAGAAAC
CTTAAAGGTTAGGGAGACCTGGGTTTGAATCAGGCTTTGTCAGT
TATGACTTGTGTGACCCTAGCAAGTTATTTAACCTTTCTGGGTC
TCAGTTTCCTCATCTGCAAACTGAGGATAATAACAGTACCTACC
AAAAAGAACTGTCGTGAAAACCATATAATTTCTGCAATGCTCCT
GGCACAGTGTCCTGTTCTAAAGCATAGTTCCCCTTCTCTTTCTT
AGCTCCATATTGATTATTACCCTAACTTGCACAAAGAGACTTGG
AGGACCCCCATAGAGTATCGGAGGGTCCCCCATTTCCTGCTCTT
TCCACTCCACACCCCCAGCAAGCACAGGGAAGTTCTGGGGGCCA
TAATCCACCCACAGGAACCAAATCTAAGCCACCTTTCTGGCTGG
TAGACATCCAGGTATGTGGGCACAGAGGTAGACAGGCTGAAATG
CTGCTGTGCTATCAGTTGGGTTTTGCTGGAACAGGAATGGAAAT
GGAGAGGCTGACAGAACTGCCCTGGGGAGCCCAGGCAAGAGGGA
CAGTGGCTGGACACCCCCAGCCAGTTGTGCAGACCATCAGAACA
AGATCCTAGATTTTAGGAATACAGGGTTCAAGTCCGTGCGGCAA
CTCTTTTCTAAATATGCCCAAGCCATTAACTTTGAGTTTTAAAA
ATACTGATTTACAAGCTGTACACAATGAAAAAATGCCTATCCCT
CACACCATGCTGATGCTGTTCCCTGCCATCTCAGATTACCAATT
AAATACAGAATGCCCAGTTAAATGTGAACTTTTTTTTTTTTTTT
TTTTTTGAGATGGAGTTTTGTTCTTGTCGCCCAGGCTAGAGTGC
AATGGTGCGATCTCAGCTCACTGCAACCTCTGCCTCCCAGGTTC
AAGCAATTCTCCTGCCTTAGCCTCCTGAGTAGCTGGAACTACAG
GTGCCCACCAGCACGCCTGGCTAATTTTTGGTATTTTTAGTGGA
GATGGGGTTTCACCATGTTGGCCAGGCTGGTCTCGAACTCCTGA
CCTCAGGTGATCTGCCTGCCTCGGCCTCCCAAAGTGCTGGGATT
ACAGGCGTGAGCCTAAATGTGAACTTTTTTAATACTAAAAAAGT
ATTTGCTGTTCATCGGAAATTCACATTTAACTGGGTGTCCTGTA
TTTTTATTTGCTAAATCTACCATCAAATTGGTCTGGCTCAACCT
GGAGAAT

EGFP SEQUENCE 24
ATGGTGAGCAAGGGCGAGGAGCTGTTCACCGGGGTGGTGCCCAT
CCTGGTCGAGCTGGACGGCGACGTAAACGGCCACAAGTTCAGCG
TGTCCGGCGAGGGCGAGGGCGATGCCACCTACGGCAAGCTGACC
CTGAAGTTCATCTGCACCACCGGCAAGCTGCCCGTGCCCTGGCC
CACCCTCGTGACCACCCTGACCTACGGCGTGCAGTGCTTCAGCC
GCTACCCCGACCACATGAAGCAGCACGACTTCTTCAAGTCCGCC
ATGCCCGAAGGCTACGTCCAGGAGCGCACCATCTTCTTCAAGGA
CGACGGCAACTACAAGACCCGCGCCGAGGTGAAGTTCGAGGGCG
ACACCCTGGTGAACCGCATCGAGCTGAAGGGCATCGACTTCAAG
GAGGACGGCAACATCCTGGGGCACAAGCTGGAGTACAACTACAA
CAGCCACAACGTCTATATCATGGCCGACAAGCAGAAGAACGGCA
TCAAGGTGAACTTCAAGATCCGCCACAACATCGAGGACGGCAGC
GTGCAGCTCGCCGACCACTACCAGCAGAACACCCCCATCGGCGA
CGGCCCCGTGCTGCTGCCCGACAACCACTACCTGAGCACCCAGT
CCGCCCTGAGCAAAGACCCCAACGAGAAGCGCGATCACATGGTC
CTGCTGGAGTTCGTGACCGCCGCCGGGATCACTCTCGGCATGGA
CGAGCTGTACAAGTAA
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GFP AMINO ACID 25

SEQUENCE MVSKGEELFTGVVPILVELDGDVNGHKFSVSGEGEGDATYGKLT
LKFICT
TGKLPVPWPTLVTTLTYGVQCFSRYPDHMKQHDFFKSAMPEGYV
QERTIF
FKDDGNYKTRAEVKFEGDTLVNR I ELKGIDFKEDGNILGHKLEY
NYNSHN
VYIMADKQKNGIKVNFKIRHNIEDGSVQLADHYQONTP IGDGPV
LLPDNH
YLSTQSALSKDPNEKRDHMVLLEFV TAAGITLGMDELYK

SC5'ITR 36
CTGCGCGCTCGCTCGCTCACTGAGGCCGCCCGGGCAAAGCCCGG
GCGTCGGGCGACCTTTGGTCGCCCGGCCTCAGTGAGCGAGCGAG
CGCGCAGAGAGGGAGTGGCCAACTCCATCACTAGGGGTTCCT

MACACA MULATTA 37

(RHESUS MONKEY) ATGTCAGAAGGGGTGGGCACGTTCCGCATGGTACCTGAAGAGGA

RLBP1 CDS ACAGGAGCTCCGTGCCCAACTGGAGCAGCTCACAACCAAGGACC

XM_ 001091538 ATGGACCTGTCTTTGGCCCGTGCAGCCAGCTGCCCCGCCACACC
TTGCAGAAGGCCAAAGATGAGCTGAATGAGAGAGAGGAGACCCG
GGAGGAGGCAGTGCGAGAGCTGCAGGAGATGGTGCAGGCGCAGG
CGGCCTCGGGGGAGGAGCTGGCCGTGGCCGTGGCGGAGAGGGTG
CAAGAGAAGGACAGCGGCTTCTTCCTGCGCTTCATCCGCGCGCG
AAAGTTCAACGTGGGCCGTGCCTATGAGCTGCTCAGAGGCTATG
TGAATTTCCGGCTGCAGTACCCTGAGCTCTTTGACAGCCTGTCC
CCAGAGGCTGTCCGCTGTACCATTGAAGCTGGCTACCCTGGTGT
CCTCTCTAGTCGGGACAAGTATGGCCGAGTGGTCATGCTCTTCA
ACATTGAGAACTGGCAAAGTCAAGAAATCACCTTCGATGAGATC
TTGCAGGCATATTGCTTCATCCTGGAGAAGCTGCTGGAGAATGA
GGAAACTCAAATTAATGGATTCTGCATCATTGAGAACTTCAAGG
GCTTTACCATGCAGCAGGCTGCTAGTCTCCGCACTTCAGATCTC
AGGAAGATGGTGGACATGCTCCAGGATTCCTTCCCAGCCCGGTT
CAAAGCCATCCACTTCATCCACCAGCCATGGTACTTCACCACGA
CCTACAATGTGGTCAAGCCCTTCTTGAAGAGCAAGCTGCTTGAG
AGGGTCTTTGTCCACGGGGAGGACCTCTCTGGTTTCTACCAGGA
GATTGATGAGAACATCCTGCCCTCTGACTTTGGGGGCACGCTGC
CCAAGTATGATGGCAAAGCTGTTGCTGAGCAGCTCTTTGGCCCC
CGGGCCCAAGCTGAGAACACAGCCTTCTGA

MACACA MULATTA 38

(RHESUS MONKEY) MSEGVGTFRMVPEEEQELRAQLEQLTTKDHGPVFGPCSQLPRHT
RLBP1 GENE LQKAKDELNEREETREEAVRELQEMVQAQAASGEELAVAVAERV
PRODUCT QEKDSGFFLRFIRARKFNVGRAYELLRGYVNFRLQYPELFDSLS
(CELLULAR PEAVRCTIEAGYPGVLSSRDKYGRVVMLFNIENWQSQEITFDEI
RETINALDEHYDE LOAYCFILEKLLENEETQINGFCIIENFKGFTMQQAASLRTSDL
BINDING PROTEIN - RKMVDMLQDSFPARFKAIHFIHQPWYFTTTYNVVKPFLKSKLLE
CRALBP) RVFVHGEDLSGFYQEIDENILPSDFGGTLPKYDGKAVAEQLFGP

RAQAENTAF

BOS TAURUS 39

RLBP1 CDS ATGTCAGAGGGGGCGGGCACGTTCCGCATGGTCCCTGAAGAGGA

NM_174451 ACAGGAGCTCCGTGCCCAACTGGAGAGGCTTACGACCAAAGACC
ATGGACCTGTCTTTGGCCCGTGCAGCCAGCTGCCCCGCCACACC
TTGCAGAAGGCCAAGGACGAGCTGAATGAAAAGGAAGAGACCCG
GGAAGAGGCAGTGCGGGAGCTACAGGAGCTGGTGCAGGCGGAGG
CCGCCTCGGGGCAGGAGCTGGCCGTGGCCGTGGCGGAGAGGGTG
CAGGGAAAAGACAGTGCCTTCTTCCTGCGCTTCATCCGCGCGCG
CAAGTTCCACGTGGGGCGCGCCTACGAGCTGCTCAGAGGCTACG
TGAACTTCCGGCTGCAGTACCCAGAGCTCTTCGACAGCCTGTCC
CCAGAGGCTGTCCGCTGCACCGTTGAGGCTGGCTACCCTGGTGT
CCTCTCCACGCGGGACAAGTATGGCCGAGTGGTCATGCTCTTCA
ATATTGAGAACTGGGACTCTGAAGAAATCACCTTTGATGAGATC
TTGCAGGCATACTGCGTCATCCTGGAGAAGCTACTGGAGAATGA
GGAGACTCAAATTAATGGCTTTTGCATCATTGAGAACTTCAAGG
GCTTCACCATGCAGCAGGCTGCCGGACTTCGGCCTTCCGATC
TCAGAAAGATGGTGGACATGCTCCAGGATTCCTTCCCAGCTCGG
TTCAAAGCCATCCACTTCATCTACCAGCCCTGGTACTTCACCAC
CACCTACAACGTGGTCAAGCCCTTCTTGAAGAGCAAATTGCTCC
AGAGGGTATTTGTCCATGGAGAAGACCTCTCCAGCTTCTACCAG
GAGTTTGACGAGGACATCCTGCCCTCCGACTTTGGGGGTACACT
GCCCAAGTATGATGGCAAGGCCGTTGCTGAGCAGCTCTTTGGTC
CTCGGGACCAAACTGAGAACACAGCCTTCTGA
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BOS TAURUS 40
RLBP1 GENE MSEGAGTFRMVPEEEQELRAQLERLTTKDHGPVFGPCSQLPRHT
PRODUCT LQKAKDELNEKEETREEAVRELQELVQAEAASGQELAVAVAERV
(CELLULAR QGKDSAFFLRFIRARKFHVGRAYELLRGYVNFRLQYPELFDSLS
RETINALDEHYDE PEAVRCTVEAGYPGVLSTRDKYGRVVMLFNIENWDSEEITFDEI
BINDING PROTEIN - LQAYCVILEKLLENEETQINGFCIIENFKGFTMQQAAGLRPSDL
CRALBP) RKMVDMLQDSFPARFKATHFIYQPWYFTTTYNVVKPFLKSKLLQ
RVFVHGEDLSSFYQEFDEDILPSDFGGTLPKYDGKAVAEQLFGP
RDQTENTAF

CANIS LUPUS 41

FAMILIARIS ATGTCAGAAGGCGTGGGCACATTCCGTGTGGTCCCTGAAGAGGA

RLBP1 CDS ACAGGAGCTCCGTGCCCAGCTGGAGCGGCTTACAACCAAGGACC

XM 549634 ATGGGCCTGTCTTTGGCCCTTGCAGCCAGCTCCCTCGTCATACC
TTACAGAAGGCCAAGGACGAGCTGAACGAGAGGGAGGAGACCCG
GGAGGAGGTGGTGCGAGAGCTGCAGGAGCTGGTGCAGGCACAGG
CTGCCACCGGGCAGGAGCTGGCCAGGGCGGTGGCTGAGAGGGTG
CAGGGAAGGGACAGTGCCTTCTTCCTGCGCTTCATCCGCGCGCG
GAAGTTCCATGTGGGGCGTGCCTACGAGCTGCTTCGAGGCTACG
TGAACTTCCGGCTGCAGTACCCAGAGCTCTTCGACAGCCTGTCC
CTGGAGGCTGTCCGTTGCACCGTCGAGGCCGGCTATCCTGGGGET
CCTCCCCAGTCGGGACAAGTATGGCCGAGTGGTCATGCTCTTCA
ACATCGAGAACTGGGACTCCGAAGAAATCACCTTCGATGAGATC
TTGCAGGCATATTGTTTCATCCTGGAGAAGCTACTAGAGAATGA
GGAAACTCAAATTAATGGCTTCTGCATTATTGAGAACTTTAAGG
GCTTTACCATGCAGCAGGCTGCTGGACTTCGGGCTTCCGATCTC
AGGAAGATGGTGGACATGCTCCAGGATTCCTTCCCAGCGCGGTT
CAAAGCCATCCACTTCATTCACCAACCATGGTACTTCACCACCA
CCTACAACATGGTCAAGCCCCTCCTGAAGAACAAGCTGCTCCAA
AGAGTCTTTGTCCATGGAGATGACCTCTCTGGCTTCTTCCAGGA
GATTGATGAAGACATACTGCCCGCTGACTTTGGGGGCACACTGC
CCAAGTATGATGGCAAGGTGGTTGCTGAGCAGCTCTTTGGCCCC
CGGGCCCAAGCTGAGAACACAGCCTTCTGA

CANIS LUPUS 42

FAMILIARIS MSEGVGTFRVVPEEEQELRAQLERLTTKDHGPVFGPCSQLPRHT
RLBP1 GENE LQKAKDELNEREETREEVVRELQELVQAQAATGQELARAVAERV
PRODUCT QGRDSAFFLRFIRARKFHVGRAYELLRGYVNFRLQYPELFDSLS
(CELLULAR LEAVRCTVEAGYPGVLPSRDKYGRVVMLFNIENWDSEEITFDEI
RETINALDEHYDE LOAYCFILEKLLENEETQINGFCIIENFKGF TMQQAAGLRASDL
BINDING PROTEIN - RKMVDMLQDSFPARFKAIHFIHQPWYFTTTYNMVKPLLKNKLLQ
CRALBP) RVFVHGDDLSGFFQEIDEDILPADFGGTLPKYDGKVVAEQLFGP

RAQAENTAF

RATTUS 43

NORVEGICUS ATGTCAGAGGGGGTGGGCACATTCCGAATGGTCCCTGAAGAGGA

RLBP1 CDS GCAGGAGCTCCGGGCACAGCTAGAACAGCTCACAACCAAGGATC

NM_001106274.1 ATGGTCCTGTCTTTGGCCCATGCAGCCAGCTGCCCCGCCACACT
TTGCAGAAGGCTAAGGATGAGCTGAATGAAAGGGAGGAAACCCG
GGATGAGGCGGTGAGGGAGCTACAGGAGCTGGTCCAGGCACAGG
CAGCTTCTGGGGAAGAGTTGGCCGTGGCAGTGGCTGAGAGGGTG
CAGGCAAGAGACAGCGCCTTCCTCCTGCGCTTCATCCGTGCCCG
ARAAGTTTGATGTGGGCCGGGCTTATGAGCTGCTCAAAGGCTATG
TGAACTTCCGGCTCCAGTACCCTGAACTCTTCGATAGCCTATC
TATGGAGGCTCTCCGCTGCACTATCGAGGCCGGTTACCCTGGTG
TCCTTTCCAGTCGGGACAAGTATGGTCGAGTGGTTATGCTCTTC
AACATTGAAAACTGGCACTGTGAAGAAGTCACCTTTGATGAGAT
CTTACAGGCATATTGTTTCATTCTGGAGAAACTGCTGGAGAACG
AGGAAACCCAAATCAACGGCTTCTGTATTGTGGAGAACTTCAAG
GGCTTCACCATGCAGCAGGCCGCGGGACTCCGCCCCTCCGATCT
CAAGAAGATGGTGGACATGCTCCAGGATTCATTCCCAGCCAGGT
TCAAAGCTATCCACTTCATCCACCAACCATGGTACTTCACCACC
ACTTACAATGTGGTCAAGCCCTTCTTGAAGAACAAGTTGCTACA
GAGGGTCTTCGTTCATGGAGATGACCTGGACGGCTTCTTCCAGG
AGATTGATGAGAATATCTTGCCTGCTGACTTTGGGGGTACACTG
CCCAAGTATGACGGCAAAGTTGTCGCTGAGCAGCTCTTCGGTCC
CCGGGTTGAGGTTGAGAACACAGCCTTGTGA

RATTUS 44

NORVEGICUS MSEGVGTFRMVPEEEQELRAQLEQLTTKDHGPVFGPCSQLPRHT
RLBP1 GENE LQKAKDELNEREETRDEAVRELQELVQAQAASGEELAVAVAERV
PRODUCT QARDSAFLLRFIRARKFDVGRAYELLKGYVNFRLQYPELFDSLS
(CELLULAR MEALRCTIEAGYPGVLSSRDKYGRVVMLFNIENWHCEEVTFDEI
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TABLE 1-continued

Sequence of viral vector and plasmid elements
AMINO ACID SEQUENCE OR POLYNUCLEOTIDE (PN)

SEQUENCE
ELEMENTS SEQUENCE IDENTIFIER (SEQ. ID. NO:) AND SEQUENCE

RETINALDEHYDE LOAYCFILEKLLENEETQINGFCIVENFKGF TMQQAAGLRPS

BINDING PROTEIN - DLKKMVDMLODSFPARFKAIHFIHQPWYFTTTYNVVKPFLKNKL

CRALBP) LORVFVHGDDLDGFFQEIDENILPADFGGTLPKYDGKVVAEQLF
GPRVEVENTAL

MUS MUSCULUS 45

RLBP1 CDS ATGTCAGACGGGGTGGGCACTTTCCGCATGGTTCCTGAAGAGGA

NM_020599.2 GCAGGAGCTCCGAGCACAACTGGAGCAGCTCACAACCAAGGATC
ATGGTCCTGTCTTTGGCCCATGCAGCCAGCTGCCCCGCCACACT
TTGCAGAAGGCCAAGGATGAGCTGAATGAAAAGGAGGAGACCCG
GGAGGAAGCGGTGAGGGAGCTACAGGAGCTGGTACAGGCACAGG
CAGCTTCTGGCGAGGAATTGGCCCTGGCAGTGGCTGAGAGGGTG
CAGGCAAGAGACAGCGCCTTCCTCCTGCGCTTCATCCGTGCCCG
CAAGTTCGATGTGGGTCGTGCTTATGAGCTGCTCAAAGGCTATG
TGAACTTCCGCCTCCAGTACCCTGAACTCTTCGATAGTCTCTCC
ATGGAGGCTCTCCGCTGCACTATCGAGGCCGGATACCCTGGTGT
CCTTTCCAGTCGGGACAAGTATGGTCGAGTGGTTATGCTCTTCA
ACATCGAAAACTGGCACTGTGAAGAAGTGACCTTTGATGAGATC
TTACAGGCATATTGTTTCATTTTGGAGAAACTGCTGGAAAATGA
GGAAACCCAAATCAACGGCTTCTGTATTGTTGAGAACTTCAAGG
GCTTCACCATGCAGCAGGCAGCAGGGCTCCGCCCCTCGGATCTC
AAGAAGATGGTGGACATGCTCCAGGATTCATTCCCAGCCAGGTT
CAAAGCTATCCACTTCATCCACCAGCCATGGTACTTCACCACCA
CCTATAATGTGGTCAAGCCCTTCTTGAAGAACAAGCTGCTACAG
AGGGTCTTTGTTCACGGAGATGACCTGGATGGCTTCTTCCAGGA
GATTGATGAGAACATCCTGCCTGCTGACTTTGGGGGTACACTGC
CCAAGTACGACGGCAAAGTTGTTGCTGAGCAGCTCTTTGGTCCC
CGGGCTGAAGTTGAGAACACAGCCTTATGA

MUS MUSCULUS 46
RLBP1 GENE MSDGVGTFRMVPEEEQELRAQLEQLTTKDHGPVFGPCSQLPRHT
PRODUCT LQKAKDELNEKEETREEAVRELQELVQAQAASGEELALAVAERV
(CELLULAR QARDSAFLLRFIRARKFDVGRAYELLKGYVNFRLQYPELFDSLS
RETINALDEHYDE MEALRCTIEAGYPGVLSSRDKYGRVVMLFNIENWHCEEVTFDEI
BINDING PROTEIN - LQAYCFILEKLLENEETQINGFCIVENFKGFTMQQAAGLRPSDL
CRALBP) KKMVDMLQDSFPARFKATHFIHQPWYFTTTYNVVKPFLKNKLLQ
RVFVHGDDLDGFFQEIDENILPADFGGTLPKYDGKVVAEQLFGP
RAEVENTAL

GALLUS GALLUS 47

RLBP1 CDS ATGTCTGCTGTTACGGGCACCTTCCGCATTGTCTCGGAAGAGGA

NM_001024694.1 GCAGGCGCTGCGCACCAAACTGGAGCGCCTCACCACCAAGGACC
ACGGCCCTGTTTTTGGGAGGTGCCAGCAGATCCCCCCTCACACC
CTGCAGAAGGCAAAAGATGAGCTGAATGAGACGGAGGAGCAGAG
GGAGGCAGCGGTCAAAGCGCTGCGGGAGCTGGTGCAGGAGCGGG
CCGGCAGCGAGGATGTCTGCAAGGCAGTGGCAGAGAAGATGCAG
GGGAAGGACGATTCCTTCTTCCTCCGCTTCATCCGTGCCCGCAA
GTTTGACGTGCACAGGGCCTACGACCTGCTGAAAGGCTATGTGA
ACTTTCGCCAGCAATACCCTGAACTCTTTGACAACCTGACCCCC
GAGGCCGTGCGCAGCACCATCGAGGCGGGCTACCCCGGCATCCT
GGCCAGCAGGGACAAATACGGGCGGGTAGTGATGCTCTTCAACA
TCGAGAACTGGGACTACGAGGAGATCACCTTTGATGAGATCCTT
CGTGCCTACTGCGTTATCTTGGAGAAGCTGCTGGAAAACGAAGA
GACCCAGATCAATGGGTTCTGCATCATTGAGAACTTCAAGGGCT
TCACCATGCAGCAGGCATCAGGGATCAAACCCTCCGAGCTCAAG
AAGATGGTGGACATGCTACAGGACTCCTTCCCAGCGCGGTTCAA
AGCTGTCCACTTCATCCACCAGCCCTGGTACTTCACCACTACCT
ACAACGTGGTCAAACCGTTCCTGAAGAGCAAGCTGCTGGAGAGG
GTGTTTGTGCACGGCGAGGAGCTGGAGTCCTTCTACCAGGAG
ATCGATGCTGACATACTGCCAGCAGACTTCGGTGGCAACCTGCC
CAAGTACGACGGCAAAGCAACTGCAGAGCAGCTCTTTGGGCCCC
GCATTGAGGCTGAAGACACGGCACTTTAA

GALLUS GALLUS 48

RLBP1 GENE MSAVTGTFRIVSEEEQALRTKLERLTTKDHGPVFGRCQQIPPHT
PRODUCT LQKAKDELNETEEQREAAVKALRELVQERAGSEDVCKAVAEKMQ
(CELLULAR GKDDSFFLRFIRARKFDVHRAYDLLKGYVNFRQQYPELFDNLTP
RETINALDEHYDE EAVRSTIEAGYPGILASRDKYGRVVMLFNIENWDYEEITFDEIL
BINDING PROTEIN - RAYCVILEKLLENEETQINGFCIIENFKGFTMQQASGIKPSELK
CRALBP) KMVDMLQDSFPARFKAVHF IHQPWYFTTTYNVVKPFLKSKLLER
NP_001019865.1 VFVHGEELESFYQEIDADILPADFGGNLPKYDGKATAEQLFGPR

IEAEDTAL
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TABLE 1-continued

Sequence of viral vector and plasmid elements
AMINO ACID SEQUENCE OR POLYNUCLEOTIDE (PN)

SEQUENCE
ELEMENTS SEQUENCE IDENTIFIER (SEQ. ID. NO:) AND SEQUENCE

KAN-R BACTERIAL 49
BACKBONE CTGCCTGCAGGGTTCCATCCCAATGGCGCGTCAATTCACTGGCC
GTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCA
ACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTA
ATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGC
AGCCTGAATGGCGAATGGCGCCTGATGCGGTATTTTCTCCTTAC
GCATCTGTGCGGTATTTCACACCGCATATGGTGCACTCTCAGTA
CAATCTGCTCTGATGCCGCATAGTTAAGCCAGCCCCGACACCCG
CCAACACCCGCTGACGCGCCCTGACGGGCTTGTCTGCTCCCGGC
ATCCGCTTACAGACAAGCTGTGACCGTCTCCGGGAGCTGCATGT
GTCAGAGGTTTTCACCGTCATCACCGAAACGCGCGAGACGAAAG
GGCCTCGTGATACGCCTATTTTTATAGGTTAATGTCATGATAAT
AATGGTTTCTTAGACGTCAGGTGGCACTTTTCGGGGAAATGTGC
GCGGAACCCCTATTTGTTTATTTTTCTAAATACATTCAAATATG
TATCCGCTCATGAGACAATAACCCTGATAAATGCTTCAATAATA
TTGAAAAAGGAAGAGTATGAGCCATATTCAACGGGAAACGTCTT
GCTCTAGGCCGCGATTAAATTCCAACATGGATGCTGATTTATAT
GGGTATAAATGGGCTCGCGATAATGTCGGGCAATCAGGTGCGAC
AATCTATCGATTGTATGGGAAGCCCGATGCGCCAGAGTTGTTTC
TGAAACATGGCAAAGGTAGCGTTGCCAATGATGTTACAGATGAG
ATGGTCAGACTAAACTGGCTGACGGAATTTATGCCTCTTCCGAC
CATCAAGCATTTTATCCGTACTCCTGATGATGCATGGTTACTCA
CCACTGCGATCCCTGGGAAAACAGCATTCCAGGTATTAGAAGAA
TATCCTGATTCAGGTGAAAATATTGTTGATGCGCTGGCAGTGTT
CCTGCGCCGGTTGCATTCGATTCCTGTTTGTAATTGTCCTTTTA
ACAGCGATCGCGTATTTCGTCTCGCTCAGGCGCAATCACGAATG
AATAACGGTTTGGTTGATGCGAGTGATTTTGATGACGAGCGTAA
TGGCTGGCCTGTTGAACAAGT CTGGAAAGAAATGCATAAACTTT
TGCCATTCTCACCGGATTCAGTCGTCACTCATGGTGATTTCTCA
CTTGATAACCTTATTTTTGACGAGGGGAAATTAATAGGTTGTAT
TGATGTTGGACGAGTCGGAATCGCAGACCGATACCAGGATCTTG
CCATCCTATGGAACTGCCTCGGTGAGTTTTCTCCTTCATTACAG
ARACGGCTTTTTCAAAAATATGGTATTGATAATCCTGATATGAA
TAAATTGCAGTTTCATTTGATGCTCGATGAGTTTTTCTAACTGT
CAGACCAAGTTTACTCATATATACTTTAGATTGATTTAAAACTT
CATTTTTAATTTAAAAGGATCTAGGTGAAGATCCTTTTTGATAA
TCTCATGACCAAAATCCCTTAACGTGAGTTTTCGTTCCACTGAG
CGTCAGACCCCGTAGAAAAGATCAAAGGATCTTCTTGAGATCCT
TTTTTTCTGCGCGTAATCTGCTGCTTGCAAACAAAAAAACCACC
GCTACCAGCGGTGGTTTGTTTGCCGGATCAAGAGCTACCAACTC
TTTTTCCGAAGGTAACTGGCTTCAGCAGAGCGCAGATACCAAAT
ACTGTTCTTCTAGTGTAGCCGTAGTTAGGCCACCACTTCAAGAA
CTCTGTAGCACCGCCTACATACCTCGCTCTGCTAATCCTGTTAC
CAGTGGCTGCTGCCAGTGGCGATAAGTCGTGTCTTACCGGGTTG
GACTCAAGACGATAGTTACCGGATAAGGCGCAGCGGTCGGGCTG
AACGGGGGGTTCGTGCACACAGCCCAGCTTGGAGCGAACGACCT
ACACCGAACTGAGATACCTACAGCGTGAGCTATGAGAAAGCGCC
ACGCTTCCCGAAGGGAGAAAGGCGGACAGGTATCCGGTAAGCGG
CAGGGTCGGAACAGGAGAGCGCACGAGGGAGCTTCCAGGGGGAA
ACGCCTGGTATCTTTATAGTCCTGTCGGGTTTCGCCACCTCTGA
CTTGAGCGTCGATTTTTGTGATGCTCGTCAGGGGGGCGGAGCCT
ATGGAAAAACGCCAGCAACGCGGCCTTTTTACGGTTCCTGGCCT
TTTGCTGGCCTTTTGCTCACATGTTCTTTCCTGCGTTATCCCCT
GATTCTGTGGATAACCGTATTACCGCCTTTGAGTGAGCTGATAC
CGCTCGCCGCAGCCGAACGACCGAGCGCAGCGAGTCAGTGAGCG
AGGAAGCGGAAGAGCGCCCAATACGCAAACCGCCTCTCCCCGCG
CGTTGGCCGATTCATTAATGCAGCTGGCACGACAGGTTTCCCGA
CTGGAAAGCGGGCAGTGAGCGCAACGCAATTAATGTGAGTTAGC
TCACTCATTAGGCACCCCAGGCTTTACACTTTATGCTTCCGGCT
CGTATGTTGTGTGGAATTGTGAGCGGATAACAATTTCACACAGG
AAACAGCTATGACCATGATTACGCCAAGCTCGGCGCGCCATTGG

GATGGAACCCTGCAGGCAG
Reverse 62
Complementary AGACATGATAAGATACATTGATGAGTTTGGACAAACCACAACTA
sequence of GAATGCAGTGAAAAAAATGCTTTATTTGTGAAATTTGTGATGCT
SV40polyA (SEQ ATTGCTTTATTTGTAACCATTATAAGCTGCAATAAACAAGTTAA
ID NO: 8) CAACAACAATTGCATTCATTTTATGTTTCAGGTTCAGGGGGAGG

TGTGGGAGGTTTTT TAAAGCAAGTAAAACCTCTACAAATGTGGT
ATGGCTGATTATGATC
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TABLE 1-continued

Sequence of viral vector and plasmid elements
AMINO ACID SEQUENCE OR POLYNUCLEOTIDE (PN)

SEQUENCE
ELEMENTS

SEQUENCE IDENTIFIER (SEQ. ID. NO:) AND SEQUENCE

Reverse
Complementary
sequence of
HUMAN RLBP1
GENE CDS (SEQ
ID NO: 7)

Reverse
Complementary
sequence of
Added KOZAK
(SEQ ID NO: 5)

Reverse
Complementary
sequence of
Modified
SV40INTRON (SEQ
ID NO: 4)

Reverse
Complementary
sequence of
Human RLBP1
PROMOTER
(short) (SEQ ID
NO: 3)

Reverse
Complementary
sequence of
eGFP (SEQ ID
NO: 24)

63
TCAGAAGGCTGTGTTCTCAGCTTGGGCCTGGGGGCCAAAGAGCT
GCTCAGCAACGGCCTTGCCATCATACTTGGGCAGCGTGCCCCCG
AAGTCAGAGGGCAGGATGTTCTCATCGATCTCCTGGTAGAAACC
AGAAAGGTCATCCCCGTGGACAAAGACCCTCTCAAGCAGCTTGC
TCTTCAAGAAGGGCTTGACCACATTGTAGGT CGTGGTGAAGTAC
CATGGCTGGTGGATGAAGTGGATGGCTTTGAACCGGGCTGGGAA
GGAATCCTGGAGCATGTCCACCATCTTCCTGAGATCTGAAGTCC
GGAGACTAGCAGCCTGCTGCATGGTAAAGCCCTTGAAGTTCTCA
ATGATGCAGAAGCCATTGATTTGAGTTTCCTCATTCTCCAGCAG
CTTCTCCAGGATGAAGCAATATGCCTGCAAGATCTCATCAAAGG
TGATTTCTTGACTTTGCCAGTTCTCAATGTTGAAGAGCATGACC
ACTCGGCCATACTTGTCCCGACTAGAGAGGACACCAGGGTAGCC
AGCTTCAATGGTGCAGCGGACAGCCTCTGGGGACAGGCTGTCAA
AGAGCTCAGGGTACTGCAGCCGGAAATTCACATAGCCTCTGAGC
AGCTCATAGGCACGGCCCACGTTGAACTTCCGTGCGCGGATGAA
GCGCAGGAAGAAGCCGCTGTCCTTCTCTTGCACCCTCTCCGCCA
CGGCCACCGCCAGCTCCTCCCCCGAGGCCGCCTGCGCCTGCACC
ATCTCCTGCAGCTCTCGCACTGCCTCCTCCCGGGTCTCCTCTCT
CTCGTTCAGCTCATCCTTGGCCTTCTGCAAGGTGTGGCGGGGCA
GCTGGCTGCACGGGCCAAAGACAGGTCCATGGTCCTTGGTTGTG
AGCTGCTCCAGTTGGGCACGGAGCTCCTGTTCCTCTTCAGGTAC
CATGCGGAACGTGCCCACCCCTTCTGACAT

64
GGTGGC

65
GGATCCCGGGGCGGGTACAATTCCGCAGCTTTTAGAGCAGAAGT
AACACTTCCGTACAGGCCTAGAAGTAAAGGCAACATCCACTGAG
GAGCAGTTCTTTGATTTGCACCACCACCGGATCCGGGACCTGAA
ATAAAAGACAAAAAGACTAAACTTACCAGTTAACTTTCTGGTTT
TTCAGTT

66
TCGGCAGCTCCTCCTTGGGGCTACCTGGTACCTGAATGTCCTGG
AGCTCTAGAGGTTCCCTCCGCTGGAGGCGTGGTCCGGTCAGCAG
GTTGGGATTAGTGTGTCATAAGGAACTTCTCACCGCCCACAGTT
TCCGTTAAATCGGGCTCACAGGAGGCCCTCAGTGGGGCAAAGGA
AGACCCAGAGAGAAAGGGGAGAGGGGAGAGGCCTGGGCCTGGCT
GGAGGCGCATCAAAGCCCTCCTTTGTGTGCTCCTGCTCTGGAGT
TCCTGCTCGGCCATGTGGAAGCCCGGCTGTGGGGCTGGGATCTG
GGCCAGTCCCATTCCCTCTTTTCTCTGCCCTCTTTCTCCTCAAG
ATCCCGGGGTGGGGTTGCTGAGAGAGCACCCCCCCCCCCCCACT
ACCACCACCAGGGTAATAAGAGGTGAAGGGAAATCGTARATATG
ACTACATCTACAGTGGCAGCTCTGGCAAATCCAGGCCTATTGCC
CACCCCTCCCCCAGCCAGCAGGACCTGGCATGGTAGTTTTCACC
TCTGCAGTGAGTGGGGTCAGT TGAGAAATGTGGCTGGTTAAGGC
CAAGCAGGGAGAGGACAA

67
TTACTTGTACAGCTCGTCCATGCCGAGAGTGATCCCGGCGGCGG
TCACGAACTCCAGCAGGACCATGTGATCGCGCTTCTCGTTGGGG
TCTTTGCTCAGGGCGGACTGGGTGCTCAGGTAGTGGTTGTCGGG
CAGCAGCACGGGGCCGTCGCCGATGGGGGTGTTCTGCTGGTAGT
GGTCGGCGAGCTGCACGCTGCCGTCCTCGATGTTGTGGCGGATC
TTGAAGTTCACCTTGATGCCGTTCTTCTGCTTGTCGGCCATGAT
ATAGACGTTGTGGCTGTTGTAGTTGTACTCCAGCTTGTGCCCCA
GGATGTTGCCGTCCTCCTTGAAGTCGATGCCCTTCAGCTCGATG
CGGTTCACCAGGGTGTCGCCCTCGAACTTCACCTCGGCGCGGGET
CTTGTAGTTGCCGTCGTCCTTGAAGAAGATGGTGCGCTCCTGGA
CGTAGCCTTCGGGCATGGCGGACTTGAAGAAGTCGTGCTGCTTC
ATGTGGTCGGGGTAGCGGCTGAAGCACTGCACGCCGTAGGTCAG
GGTGGTCACGAGGGTGGGCCAGGGCACGGGCAGCTTGCCGGTGG
TGCAGATGAACTTCAGGGTCAGCTTGCCGTAGGTGGCATCGCCC
TCGCCCTCGCCGGACACGCTGAACTTGTGGCCGTTTACGTCGCC
GTCCAGCTCGACCAGGATGGGCACCACCCCGGTGAACAGCTCCT
CGCCCTTGCTCACCAT

48
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TABLE 2

Plasmid Composition
Plasmid Composition

SEQUENCE IDENTIFIER (SEQ. ID. NO:)AND

Elements SEQUENCE INFORMATION
Plasmid TMO017 Composition
AITR 1

Human RLBP1
Promoter (short)

MODIFIED
SV40INTRON

Added Kozak

HUMAN RLBP1
GENE CDS

SV40 POLYA

3' ITR

AMP BACTERIAL
BACKBONE

TMO17 PLASMID
SEQUENCE

occurs at bp 4 through bp 106 of SEQ ID
NO: 26

3
Occurs at bp 119 through bp 708 of SEQ ID
NO: 26

4
occurs at bp 723 through bp 905 of SEQ ID
NO: 26

5
occurs at bp 919 through bp 924 of SEQ ID
NO: 26

6
occurs at bp 925 through bp 1878 of SEQ ID
NO: 26

8
occurs at bp 1937 through bp 2172 of SEQ
ID NO: 26

9
occurs at bp 2201 through bp 2330 of SEQ
ID NO: 26

15
occurs at bp 2331 through bp 4949 of SEQ
ID NO: 26

26

ctgegegetegetegeteactgaggecgecegggecaaageee
gggegtegggegacctttggtegeceggectecagtgagegag
cgagegegcagagagggagtggggtaccacgegtttgtecte
tcecectgettggecttaaccagecacatttetcaactgaceee
actcactgcagaggtgaaaactaccatgecaggtectgetgg
ctgggggaggggtgggcaataggectggatttgecagagetyg
ccactgtagatgtagtcatatttacgattteccttecacctet
tattaccctggtggtggtggtgggggggggggggtgcetetet
cagcaaccccaccccgggatettgaggagaaagagggeagag
aaaagagggaatgggactggecccagatcccagececcacagec
gggcttcecacatggecgagecaggaactccagagcaggageac
acaaaggagggctttgatgegectecagecaggeccaggect
ctceectetecectttetetetgggtettectttgeccecact
gagggcctectgtgageccgatttaacggaaactgtgggegy
tgagaagttccttatgacacactaatcccaacctgetgaceg
gaccacgcctcecageggagggaacctetagagetecaggaca
ttcaggtaccaggtagccccaaggaggagetgecgaategat
ggatcgggaactgaaaaaccagaaagttaactggtaagttta
gtcetttttgtettttatttcaggteceggateeggtggtggt
gcaaatcaaagaactgctcctcagtggatgttgectttactt
ctaggcctgtacggaagtgttacttetgetctaaaagetgeg
gaattgtacccgceccegggatecategattgaattegecace
atgtcagaaggggtgggcacgttecgecatggtacctgaagag
gaacaggagctccegtgeccaactggagcagetcacaaccaag
gaccatggacctgtetttggecegtgeagecagetgeccaege
cacaccttgcagaaggccaaggatgagetgaacgagagagag
gagacccgggaggaggcagtgcgagagcetgcaggagatggtyg
caggegcaggeggectegggggaggagetggeggtggecgtyg
geggagagggtgcaagagaaggacageggettettectgege
ttcatccgegecacggaagttcaacgtgggeegtgectatgag
ctgctecagaggetatgtgaatttecggetgecagtacectgag
ctectttgacagectgtecccagaggetgteegetgeaceatt
gaagctggctaccctggtgtectetetagtegggacaagtat
ggccgagtggtcatgetettcaacattgagaactggcaaagt
caagaaatcacctttgatgagatcttgecaggeatattgette
atcctggagaagctgetggagaatgaggaaactcaaatcaat
ggcttetgcatcattgagaacttcaagggetttaccatgeag
caggctgctagtceteceggacttecagatetcaggaagatggtyg
gacatgctccaggattectteccageceggttcaaagecate

50
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TABLE 2-continued

Plasmid Composition
Plasmid Composition

Elements

SEQUENCE IDENTIFIER (SEQ. ID. NO:)AND
SEQUENCE INFORMATION

cacttcatccaccagecatggtacttcaccacgacctacaat
gtggtcaagcccttettgaagagcaagetgettgagagggte
tttgtccacggggatgacctttetggtttetaccaggagate
gatgagaacatcctgecctetgacttegggggecacgetgece
aagtatgatggcaaggcegttgetgagecagetetttggecee
caggcccaagctgagaacacagecttetgaggategtacegg
tcgacctgcagaagcettgectegageagegetgetegagaga
tctggatcataatcagccataccacatttgtagaggttttac
ttgctttaaaaaacctcccacaccteccectgaacctgaaac
ataaaatgaatgcaattgttgttgttaacttgtttattgecag
cttataatggttacaaataaagcaatagcatcacaaatttca
caaataaagcatttttttcactgeattctagttgtggtttgt
ccaaactcatcaatgtatcttatcatgtetggtaaccacgtg
cggaccgageggecgcaggaaccectagtgatggagttggece
actceetetetgegegetegetegetecactgaggecgggega
ccaaaggtcegeccgacgecegggetttgecegggeggectea
gtgagcgagegagegegeagetgectgeaggggegectgatyg
cggtattttetecttacgeatetgtgeggtatttecacacege
atacgtcaaagcaaccatagtacgegecctgtageggegeat
taagcgeggegggtgtggtggttacgegeagegtgacegeta
cacttgccagegecttagegecegetectttegetttettee
cttectttetegecacgttegecggettteccegtecaagete
taaatcgggggcetecctttagggttecgatttagtgetttac
ggcacctcegaccccaaaaaacttgatttgggtgatggtteac
gtagtgggccatcgecctgatagacggtttttegecctttga
cgttggagtccacgttetttaatagtggactettgttecaaa
ctggaacaacactcaactctatctegggetattettttgatt
tataagggattttgccgattteggtetattggttaaaaaatg
agctgatttaacaaaaatttaacgcgaattttaacaaaatat
taacgtttacaattttatggtgcactctcagtacaatctget
ctgatgcegeatagttaagecagecccgacacecgecaacac
cegetgacgegecctgacgggettgtetgeteceggeateeg
cttacagacaagctgtgaccegtetecgggagetgeatgtgte
agaggttttcaccgtcatcaccgaaacgegegagacgaaagg
gectegtgatacgectatttttataggttaatgtcatgataa
taatggtttcttagacgtcaggtggeactttteggggaaatyg
tgcgeggaaccectatttgtttatttttetaaatacattcaa
atatgtatccgetcatgagacaataaccctgataaatgette
aataatattgaaaaaggaagagtatgagtattcaacatttce
gtgtcgcecttatteecttttttgeggeattttgecttecty
tttttgctcacccagaaacgctggtgaaagtaaaagatgetg
aagatcagttgggtgcacgagtgggttacatcgaactggate
tcaacagcggtaagatccttgagagttttegeccegaagaac
gttttccaatgatgagcacttttaaagttetgetatgtggeg
cggtattatccegtattgacgecgggcaagagecaacteggte
gecgcatacactattcetcagaatgacttggttgagtacteac
cagtcacagaaaagcatcttacggatggcatgacagtaagag
aattatgcagtgctgecataaccatgagtgataacactgegg
ccaacttacttetgacaacgateggaggaccgaaggagetaa
cegettttttgecacaacatgggggatcatgtaactegeettyg
atcgttgggaaccggagctgaatgaagecataccaaacgacg
agcgtgacaccacgatgectgtagecaatggcaacaacgttge
gcaaactattaactggcgaactacttactctagettecegge
aacaattaatagactggatggaggcggataaagttgcaggac
cacttetgegeteggecctteeggetggetggtttattgetyg
ataaatctggagceggtgagegtgggtetegeggtateattyg
cagcactggggccagatggtaagecctecegtategtagtta
tctacacgacggggagtcaggcaactatggatgaacgaaata
gacagatcgctgagataggtgectcactgattaagecattggt
aactgtcagaccaagtttactcatatatactttagattgatt
taaaacttcatttttaatttaaaaggatctaggtgaagatce
tttttgataatctcatgaccaaaatcecttaacgtgagtttt
cgtteccactgagegtcagaccecgtagaaaagatcaaaggat
cttecttgaaatectttttttetgegegtaatetgetgettge
aaacaaaaaaaccaccgctaccageggtggtttgtttgecgg
atcaagagctaccaactctttttecgaaggtaactggettea
gcagagcgcagataccaaatactgttettetagtgtageegt
agttaggccaccacttcaagaactctgtagcaccgectacat
acctegetetgetaatectgttaccagtggetgetgecagtyg
gegataagtegtgtcettacegggttggactcaagacgatagt
taccggataaggegcageggtegggetgaacggggggttegt
gecacacagcccagettggagegaacgacctacaccgaactga
gatacctacagcegtgagetatgagaaagegecacgetteceg

aagggagaaaggcggacaggtatccggtaageggecagggteg
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TABLE 2-continued

Plasmid Composition
Plasmid Composition

Elements

SEQUENCE IDENTIFIER (SEQ. ID. NO:)AND
SEQUENCE INFORMATION

GENE CASSETTE
OF PLASMID
TMO17 OCCURS AT
BP 4 THROUGH
2330 OF SEQ ID
NO: 26

gaacaggagagcgcacgagggagcettecagggggaaacgect
ggtatctttatagtcctgtegggtttegecacctetgactty

agcgtegatttttgtgatgetegtecaggggggeggagectat
ggaaaaacgccagcaacgcggectttttacggttectggect
tttgctggecttttgetecacatgtectgeaggeay

51
cgegetegetegetcactgaggecgecegggecaaageceggg
cgtegggegaccetttggtegeceggectecagtgagegagega
gegegeagagagggagtggggtaccacgegtttgtectetee
ctgcttggecttaaccagecacatttetcaactgaceccact
cactgcagaggtgaaaactaccatgecaggtectgetggetyg
ggggaggggtgggcaataggcectggatttgecagagetgeca
ctgtagatgtagtcatatttacgatttececttecacctettat
taccectggtggtggtggtgggggggggggggtgcteteteag
caaccccaccecgggatettgaggagaaagagggcagagaaa
agagggaatgggactggeccagateccagecccacageeggg
cttecacatggecgagcaggaactecagagcaggageacaca
aaggagggctttgatgegectecagecaggeccaggectete
ceccteteccetttetetetgggtettectttgececcactgag
ggcctectgtgageccgatttaacggaaactgtgggeggtga
gaagttccttatgacacactaatcccaacctgetgaceggac
cacgcctecageggagggaacctetagagetecaggacatte
aggtaccaggtagccccaaggaggagetgecgaategatgga
tcgggaactgaaaaaccagaaagttaactggtaagtttagte
tttttgtecttttatttcaggteceggatecggtggtggtgea
aatcaaagaactgctectcagtggatgttgectttactteta
ggcctgtacggaagtgttacttetgetctaaaagetgeggaa
ttgtaccegecccegggatecategattgaattegecaceatyg
tcagaaggggtgggcacgttecgeatggtacctgaagaggaa
caggagctcegtgeccaactggagecagetcacaaccaaggac
catggacctgtetttggecegtgeagecagetgeccegecac
accttgcagaaggccaaggatgagetgaacgagagagaggag
accegggaggaggcagtgegagagetgeaggagatggtgeag
gegcaggeggectegggggaggagetggeggtggecgtggeg
gagagggtgcaagagaaggacagceggcttettectgegette
atccgegeacggaagtteaacgtgggecgtgectatgagetg
ctcagaggctatgtgaattteceggetgeagtacectgagete
tttgacagcctgtecccagaggetgtecgetgeaccattgaa
getggetacectggtgtectetetagtegggacaagtatgge
cgagtggtcatgctcectteaacattgagaactggcaaagtcaa
gaaatcacctttgatgagatcttgcaggcatattgetteate
ctggagaagctgctggagaatgaggaaactcaaatcaatgge
ttctgcatcattgagaacttcaagggetttaccatgecageag
getgetagtetecggacttcagatetcaggaagatggtggac
atgctecaggattectteccageceggttcaaagecatecac
ttcatccaccagccatggtacttcaccacgacctacaatgtg
gtcaagcccttettgaagagcaagetgettgagagggtettt
gtccacggggatgacctttetggtttetaccaggagategat
gagaacatcctgccctetgacttegggggcacgetgeccaag
tatgatggcaaggccgttgetgageagetetttggeccecag
geccaagcetgagaacacagecttetgaggategtaceggteg
acctgcagaagettgectegageagegetgetegagagatet
ggatcataatcagccataccacatttgtagaggttttacttyg
ctttaaaaaacctcccacaccteccectgaacctgaaacata
aaatgaatgcaattgttgttgttaacttgtttattgecagett
ataatggttacaaataaagcaatagcatcacaaatttcacaa
ataaagcatttttttcactgecattctagttgtggtttgteca
aactcatcaatgtatcttatcatgtetggtaaccacgtgegg
accgagcggecgcaggaaccectagtgatggagttggecact
cectetetgegegetegetegetcactgaggeegggegacea
aaggtcgeccgacgeccgggetttgecegggeggectecagtyg
agcgagcgagegegcag

Plasmid TM037 Composition

5' ITR

Human RLBP1
Promoter (long)

2
occurs @ bp 1 through bp 119 of SEQ ID NO:
27

10
occurs @ bp 137 through bp 3293 of SEQ ID
NO: 27
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TABLE 2-continued

Plasmid Composition
Plasmid Composition

Elements

SEQUENCE IDENTIFIER (SEQ. ID. NO:)AND
SEQUENCE INFORMATION

Added Kozak

HUMAN RLBP1
GENE CDS

SV40 POLYA

3' ITR

AMP BACTERIAL
BACKBONE

Plasmid TMO37
sequence

5
occurs at bp 3300 through bp 3305 of SEQ
ID NO: 27

6
occurs at bp 3306 through bp 4259 of SEQ
ID NO: 27

8
occurs at bp 4318 through bp 4553 of SEQ
ID NO: 27

9
occurs at bp 4582 through bp 4711 of SEQ
ID NO: 27

15
occurs at bp 4712 through bp 7330 of SEQ
ID NO: 27

27

CTGCGCGCTCGCTCGCTCACTGAGGCCGCCCGGGCGTCGGGC
GACCTTTGGTCGCCCGGCCTCAGTGAGCGAGCGAGCGCGCAG
AGAGGGAGTGGCCAACTCCATCACTAGGGGTTCCTGCGGCCG
CACGCAGCTTTTGTCCTCTCCCTGCTTGGCCTTAACCAGCCA
CATTTCTCAACTGACCCCACTCACTGCAGAGGTGAAAACTAC
CATGCCAGGTCCTGCTGGCTGGGGGAGGGGTGGGCAATAGGC
CTGGATTTGCCAGAGCTGCCACTGTAGATGTAGTCATATTTA
CGATTTCCCTTCACCTCTTATTACCCTGGTGGTGGTGGTGGG
GGGGGGGGGGETGCTCTCTCAGCAACCCCACCCCGGGATCTTG
AGGAGAAAGAGGGCAGAGAAAAGAGGGAATGGGACTGGCCCA
GATCCCAGCCCCACAGCCGGGCTTCCACATGGCCGAGCAGGA
ACTCCAGAGCAGGAGCACACAAAGGAGGGCTTTGATGCGCCT
CCAGCCAGGCCCAGGCCTCTCCCCTCTCCCCTTTCTCTCTGG
GTCTTCCTTTGCCCCACTGAGGGCCTCCTGTGAGCCCGATTT
AACGGAAACTGTGGGCGGTGAGAAGTTCCTTATGACACACTA
ATCCCAACCTGCTGACCGGACCACGCCTCCAGCGGAGGGAAC
CTCTAGAGCTCCAGGACATTCAGGTACCAGGTAGCCCCAAGG
AGGAGCTGCCGACCTGGCAGGTAAGTCAATACCTGGGGCTTG
CCTGGGCCAGGGAGCCCAGGACTGGGGTGAGGACTCAGGGGA
GCAGGGAGACCACGTCCCAAGATGCCTGTAAAACTGAAACCA
CCTGGCCATTCTCCAGGTTGAGCCAGACCAATTTGATGGCAG
ATTTAGCAAATAAAAATACAGGACACCCAGTTAAATGTGAAT
TTCAGATGAACAGCAAATACTTTTTTAGTATTAAAAAAGTTC
ACATTTAGGCTCACGCCTGTAATCCCAGCACTTTGGGAGGCC
GAGGCAGGCAGATCACCTGAGGT CAGGAGTTCGAGACCAGCC
TGGCCAACATGGTGAAACCCCATCTCCACTAAAAATACCAAA
AATTAGCCAGGCGTGCTGGTGGGCACCTGTAGTTCCAGCTAC
TCAGGAGGCTAAGGCAGGAGAATTGCTTGAACCTGGGAGGCA
GAGGTTGCAGTGAGCTGAGATCGCACCATTGCACTCTAGCCT
GGGCGACAAGAACAAAACTCCATCTCAAAAAAAAAAAADADD
ARAAAGTTCACATTTAACTGGGCATTCTGTATTTAATTGGTA
ATCTGAGATGGCAGGGAACAGCATCAGCATGGTGTGAGGGAT
AGGCATTTTTTCATTGTGTACAGCTTGTAAATCAGTATTTTT
AAAACTCAAAGTTAATGGCTTGGGCATATTTAGAAAAGAGTT
GCCGCACGGACTTGAACCCTGTATTCCTAAAATCTAGGATCT
TGTTCTGATGGTCTGCACAACTGGCTGGGGGTGTCCAGCCAC
TGTCCCTCTTGCCTGGGCTCCCCAGGGCAGTTCTGTCAGCCT
CTCCATTTCCATTCCTGTTCCAGCAAAACCCAACTGATAGCA
CAGCAGCATTTCAGCCTGTCTACCTCTGTGCCCACATACCTG
GATGTCTACCAGCCAGAAAGGTGGCTTAGATTTGGTTCCTGT
GGGTGGATTATGGCCCCCAGAACTTCCCTGTGCTTGCTGGGG
GTGTGGAGTGGAAAGAGCAGGAAATGGGGGACCCTCCGATAC
TCTATGGGGGTCCTCCAAGTCTCTTTGTGCAAGTTAGGGTAA
TAATCAATATGGAGCTAAGAAAGAGAAGGGGAACTATGCTTT
AGAACAGGACACTGTGCCAGGAGCATTGCAGAAATTATATGG
TTTTCACGACAGTTCTTTTTGGTAGGTACTGTTATTATCCTC
AGTTTGCAGATGAGGAAACTGAGACCCAGAAAGGTTAAATAA
CTTGCTAGGGTCACACAAGTCATAACTGACAAAGCCTGATTC
AAACCCAGGTCTCCCTAACCTTTAAGGTTTCTATGACGCCAG
CTCTCCTAGGGAGTTTGTCTTCAGATGTCTTGGCTCTAGGTG
TCAAAAAAAGACTTGGTGTCAGGCAGGCATAGGTTCAAGTCC
CAACTCTGTCACTTACCAACTGTGACTAGGTGATTGAACTGA
CCATGGAACCTGGTCACATGCAGGAGCAGGATGGTGAAGGGT
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TABLE 2-continued

Plasmid Composition
Plasmid Composition

Elements

SEQUENCE IDENTIFIER (SEQ. ID. NO:)AND
SEQUENCE INFORMATION

TCTTGAAGGCACTTAGGCAGGACATTTAGGCAGGAGAGAAAA
CCTGGAAACAGAAGAGCTGTCTCCAAAAATACCCACTGGGGA
AGCAGGTTGTCATGTGGGCCATGAATGGGACCTGTTCTGGTA
ACCAAGCATTGCTTATGTGTCCATTACATTTCATAACACTTC
CATCCTACTTTACAGGGAACAACCAAGACTGGGGTTAAATCT
CACAGCCTGCAAGTGGAAGAGAAGAACTTGAACCCAGGTCCA
ACTTTTGCGCCACAGCAGGCTGCCTCTTGGTCCTGACAGGAA
GTCACAACTTGGGTCTGAGTACTGATCCCTGGCTATTTTTTG
GCTGTGTTACCTTGGACAAGTCACTTATTCCTCCTCCCGTTT
CCTCCTATGTAAAATGGAAATAATAATGTTGACCCTGGGTCT
GAGAGAGTGGATTTGAAAGTACTTAGTGCATCACAAAGCACA
GAACACACTTCCAGTCTCGTGATTATGTACTTATGTAACTGG
TCATCACCCATCTTGAGAATGAATGCATTGGGGAAAGGGCCA
TCCACTAGGCTGCGAAGTTTCTGAGGGACTCCTTCGGGCTGG
AGAAGGATGGCCACAGGAGGGAGGAGAGATTGCCTTATCCTG
CAGTGATCATGTCATTGAGAACAGAGCCAGATTCTTTTTTTC
CTGGCAGGGCCAACTTGTTTTAACATCTAAGGACTGAGCTAT
TTGTGTCTGTGCCCTTTGTCCAAGCAGTGTTTCCCAAAGTGT
AGCCCAAGAACCATCTCCCTCAGAGCCACCAGGAAGTGCTTT
ARATTGCAGGTTCCTAGGCCACAGCCTGCACCTGCAGAGTCA
GAATCATGGAGGTTGGGACCCAGGCACCTGCGTTTCTAACAA
ATGCCTCGGGTGATTCTGATGCAATTGAAAGTTTGAGATCCA
CAGTTCTGAGACAATAACAGAATGGTTTTTCTAACCCCTGCA
GCCCTGACTTCCTATCCTAGGGAAGGGGCCGGCTGGAGAGGTC
CAGGACAGAGAAAGCAGATCCCTTCTTTTTCCAAGGACTCTG
TGTCTTCCATAGGCAACGAATTCGCCACCATGTCAGAAGGGG
TGGGCACGTTCCGCATGGTACCTGAAGAGGAACAGGAGCTCC
GTGCCCAACTGGAGCAGCTCACAACCAAGGACCATGGACCTG
TCTTTGGCCCGTGCAGCCAGCTGCCCCGCCACACCTTGCAGA
AGGCCAAGGATGAGCTGAACGAGAGAGAGGAGACCCGGGAGG
AGGCAGTGCGAGAGCTGCAGGAGATGGTGCAGGCGCAGGCGG
CCTCGGGGGAGGAGCTGGCGGTGGCCGTGGCGGAGAGGGTGC
AAGAGAAGGACAGCGGCTTCTTCCTGCGCTTCATCCGCGCAC
GGAAGTTCAACGTGGGCCGTGCCTATGAGCTGCTCAGAGGCT
ATGTGAATTTCCGGCTGCAGTACCCTGAGCTCTTTGACAGCC
TGTCCCCAGAGGCTGTCCGCTGCACCATTGAAGCTGGCTACC
CTGGTGTCCTCTCTAGTCGGGACAAGTATGGCCGAGTGGTCA
TGCTCTTCAACATTGAGAACTGGCAAAGTCAAGAAATCACCT
TTGATGAGATCTTGCAGGCATATTGCTTCATCCTGGAGAAGC
TGCTGGAGAATGAGGAAACTCAAATCAATGGCTTCTGCATCA
TTGAGAACTTCAAGGGCTTTACCATGCAGCAGGCTGCTAGTC
TCCGGACTTCAGATCTCAGGAAGATGGTGGACATGCTCCAGG
ATTCCTTCCCAGCCCGGTTCAAAGCCATCCACTTCATCCACC
AGCCATGGTACTTCACCACGACCTACAATGTGGTCAAGCCCT
TCTTGAAGAGCAAGCTGCTTGAGAGGGTCTTTGTCCACGGGG
ATGACCTTTCTGGTTTCTACCAGGAGATCGATGAGAACATCC
TGCCCTCTGACTTCGGGGGCACGCTGCCCAAGTATGATGGCA
AGGCCGTTGCTGAGCAGCTCTTTGGCCCCCAGGCCCAAGCTG
AGAACACAGCCTTCTGAGGATCGTACCGGTCGACCTGCAGAA
GCTTGCCTCGAGCAGCGCTGCTCGAGAGATCTGGATCATAAT
CAGCCATACCACATTTGTAGAGGTTTTACTTGCTTTAAAAAA
CCTCCCACACCTCCCCCTGAACCTGAAACATAAAATGAATGC
AATTGTTGTTGTTAACTTGTTTATTGCAGCTTATAATGGTTA
CAAATAAAGCAATAGCATCACAAATTTCACAAATAAAGCATT
TTTTTCACTGCATTCTAGTTGTGGTTTGTCCAAACTCATCAA
TGTATCTTATCATGTCTGGTAACCACGTGCGGACCGAGCGGC
CGCAGGAACCCCTAGTGATGGAGTTGGCCACTCCCTCTCTGC
GCGCTCGCTCGCTCACTGAGGCCGGGCGACCARAGGTCGCCC
GACGCCCGGGCTTTGCCCGGGCGGCCTCAGTGAGCGAGCGAG
CGCGCAGCTGCCTGCAGGGGCGCCTGATGCGGTATTTTCTCC
TTACGCATCTGTGCGGTATTTCACACCGCATACGTCAAAGCA
ACCATAGTACGCGCCCTGTAGCGGCGCATTAAGCGCGGCGGG
TGTGGTGGTTACGCGCAGCGTGACCGCTACACTTGCCAGCGC
CTTAGCGCCCGCTCCTTTCGCTTTCTTCCCTTCCTTTCTCGC
CACGTTCGCCGGCTTTCCCCGTCAAGCTCTAAATCGGGGGCT
CCCTTTAGGGTTCCGATTTAGTGCTTTACGGCACCTCGACCC
CAAAAAACTTGATTTGGGTGATGGTTCACGTAGTGGGCCATC
GCCCTGATAGACGGTTTTTCGCCCTTTGACGTTGGAGTCCAC
GTTCTTTAATAGTGGACTCTTGTTCCAAACTGGAACAACACT
CAACTCTATCTCGGGCTATTCTTTTGATTTATAAGGGATTTT
GCCGATTTCGGTCTATTGGTTAAAAAATGAGCTGATTTAACA
AAAATTTAACGCGAATTTTAACAAAATATTAACGTTTACAAT
TTTATGGTGCACTCTCAGTACAATCTGCTCTGATGCCGCATA
GTTAAGCCAGCCCCGACACCCGCCAACACCCGCTGACGCGCC
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TABLE 2-continued

Plasmid Composition
Plasmid Composition

SEQUENCE IDENTIFIER (SEQ. ID. NO:)AND
Elements SEQUENCE INFORMATION

CTGACGGGCTTGTCTGCTCCCGGCATCCGCTTACAGACAAGC
TGTGACCGTCTCCGGGAGCTGCATGTGTCAGAGGTTTTCACC
GTCATCACCGAAACGCGCGAGACGAAAGGGCCTCGTGATACG
CCTATTTTTATAGGTTAATGTCATGATAATAATGGTTTCTTA
GACGTCAGGTGGCACTTTTCGGGGAAATGTGCGCGGAACCCC
TATTTGTTTATTTTTCTAAATACATTCAAATATGTATCCGCT
CATGAGACAATAACCCTGATAAATGCTTCAATAATATTGAAA
AAGGAAGAGTATGAGTATTCAACATTTCCGTGTCGCCCTTAT
TCCCTTTTTTGCGGCATTTTGCCTTCCTGTTTTTGCTCACCC
AGAAACGCTGGTGAAAGTAAAAGATGCTGAAGATCAGTTGGG
TGCACGAGTGGGTTACATCGAACTGGATCTCAACAGCGGTAA
GATCCTTGAGAGTTTTCGCCCCGAAGAACGTTTTCCAATGAT
GAGCACTTTTAAAGTTCTGCTATGTGGCGCGGTATTATCCCG
TATTGACGCCGGGCAAGAGCAACTCGGTCGCCGCATACACTA
TTCTCAGAATGACTTGGTTGAGTACTCACCAGTCACAGAAAA
GCATCTTACGGATGGCATGACAGTAAGAGAATTATGCAGTGC
TGCCATAACCATGAGTGATAACACTGCGGCCAACTTACTTCT
GACAACGATCGGAGGACCGAAGGAGCTAACCGCTTTTTTGCA
CAACATGGGGGATCATGTAACTCGCCTTGATCGTTGGGAACC
GGAGCTGAATGAAGCCATACCAAACGACGAGCGTGACACCAC
GATGCCTGTAGCAATGGCAACAACGTTGCGCAAACTATTAAC
TGGCGAACTACTTACTCTAGCTTCCCGGCAACAATTAATAGA
CTGGATGGAGGCGGATAAAGTTGCAGGACCACTTCTGCGCTC
GGCCCTTCCGGCTGGCTGGTTTATTGCTGATAAATCTGGAGC
CGGTGAGCGTGGGTCTCGCGGTATCATTGCAGCACTGGGGCC
AGATGGTAAGCCCTCCCGTATCGTAGTTATCTACACGACGGG
GAGTCAGGCAACTATGGATGAACGAAATAGACAGATCGCTGA
GATAGGTGCCTCACTGATTAAGCATTGGTAACTGTCAGACCA
AGTTTACTCATATATACTTTAGATTGATTTAAAACTTCATTT
TTAATTTAAAAGGATCTAGGTGAAGATCCTTTTTGATAATCT
CATGACCAAAATCCCTTAACGTGAGTTTTCGTTCCACTGAGC
GTCAGACCCCGTAGAAAAGATCAAAGGATCTTCTTGAAATCC
TTTTTTTCTGCGCGTAATCTGCTGCTTGCAAACAAAAAAACC
ACCGCTACCAGCGGTGGTTTGTTTGCCGGATCAAGAGCTACC
AACTCTTTTTCCGAAGGTAACTGGCTTCAGCAGAGCGCAGAT
ACCAAATACTGTTCTTCTAGTGTAGCCGTAGTTAGGCCACCA
CTTCAAGAACTCTGTAGCACCGCCTACATACCTCGCTCTGCT
AATCCTGTTACCAGTGGCTGCTGCCAGTGGCGATAAGTCGTG
TCTTACCGGGTTGGACTCAAGACGATAGTTACCGGATAAGGC
GCAGCGGTCGGGCTGAACGGGGGGTTCGTGCACACAGCCCAG
CTTGGAGCGAACGACCTACACCGAACTGAGATACCTACAGCG
TGAGCTATGAGAAAGCGCCACGCTTCCCGAAGGGAGAAAGGC
GGACAGGTATCCGGTAAGCGGCAGGGT CGGAACAGGAGAGCG
CACGAGGGAGCTTCCAGGGGGAAACGCCTGGTATCTTTATAG
TCCTGTCGGGTTTCGCCACCTCTGACTTGAGCGTCGATTTTT
GTGATGCTCGTCAGGGGGGCGGAGCCTATGGAAAAACGCCAG
CAACGCGGCCTTTTTACGGTTCCTGGCCTTTTGCTGGCCTTT
TGCTCACATGTCCTGCAGGCAG

GENE CASSETTE 52

OF PLASMID ctgcgegetegetegetcactgaggecgeccgggegteggge
TMO37 OCCURS AT gacctttggtcgcccggectcagtgagecgagecgagegegeag
BP 1 THROUGH agagggagtggccaactccatcactaggggttectgeggecyg
4711 OF SEQ ID cacgcagcttttgtectctecctgettggecttaaccageca
NO: 27 catttctcaactgaccccactcactgcagaggtgaaaactac

catgccaggtectgetggetgggggaggggtgggeaatagge
ctggatttgccagagetgecactgtagatgtagtcatattta
cgatttcecttecacctettattacectggtggtggtggtggg
ggggggggggtgctcetetcageaaccccaccecgggatetty
aggagaaagagggcagagaaaagagggaatgggactggecca
gatcccagecccacagecegggcettecacatggecgageagga
actccagagcaggagcacacaaaggagggetttgatgegect
ccageccaggeccaggectetecectetecectttetetetgg
gtcttectttgecccactgagggectectgtgageccgattt
aacggaaactgtgggceggtgagaagttecttatgacacacta
atcccaacctgetgaccggaccacgectecageggagggaac
ctctagagcetcecaggacattecaggtaccaggtagecccaagg
aggagctgecgacctggcaggtaagtcaatacetggggettyg
cctgggecagggageccaggactggggtgaggactcagggga
gecagggagaccacgtcccaagatgectgtaaaactgaaacca
cctggecattetecaggttgagecagaccaatttgatggeag
atttagcaaataaaaatacaggacacccagttaaatgtgaat
ttcagatgaacagcaaatacttttttagtattaaaaaagtte
acatttaggctcacgectgtaateccageactttgggaggece
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TABLE 2-continued

Plasmid Composition
Plasmid Composition

Elements

SEQUENCE IDENTIFIER (SEQ. ID. NO:)AND
SEQUENCE INFORMATION

gaggcaggcagatcacctgaggtcaggagttegagaccagec
tggccaacatggtgaaaccccatctecactaaaaataccaaa
aattagccaggegtgetggtgggeacctgtagttecagetac
tcaggaggctaaggcaggagaattgettgaacctgggaggea
gaggttgcagtgagctgagatcgcaccattgcactetagect
gggcgacaagaacaaaactccatctcaaaaaaaaaaaaaaaa
aaaaagttcacatttaactgggcattctgtatttaattggta
atctgagatggcagggaacagcatcagcatggtgtgagggat
aggcattttttcattgtgtacagettgtaaatcagtattttt
aaaactcaaagttaatggcttgggecatatttagaaaagagtt
gecgcacggacttgaaccectgtattectaaaatetaggatet
tgttctgatggtctgcacaactggetgggggtgtecagecac
tgtcecctettgectgggetececagggeagttetgteagect
ctccatttecattectgttecageaaaacccaactgatagea
cagcagcatttcagectgtetacctetgtgeccacatacetyg
gatgtctaccagccagaaaggtggcettagatttggttectgt
gggtggattatggcccccagaacttecctgtgettgetgggy
gtgtggagtggaaagagcaggaaatgggggaccctecgatac
tctatgggggtectecaagtetetttgtgecaagttagggtaa
taatcaatatggagctaagaaagagaaggggaactatgettt
agaacaggacactgtgccaggagcattgcagaaattatatgg
ttttcacgacagttctttttggtaggtactgttattatecte
agtttgcagatgaggaaactgagacccagaaaggttaaataa
cttgctagggtcacacaagtcataactgacaaagectgatte
aaacccaggtcteectaacctttaaggtttetatgacgecag
ctctectagggagtttgtettecagatgtettggetetaggtyg
tcaaaaaaagacttggtgtcaggcaggcataggttcaagtee
caactctgtcacttaccaactgtgactaggtgattgaactga
ccatggaacctggtcacatgecaggagcaggatggtgaagggt
tcttgaaggcacttaggcaggacatttaggcaggagagaaaa
cctggaaacagaagagctgtetecaaaaatacccactgggga
agcaggttgtcatgtgggecatgaatgggacctgttetggta
accaagcattgcttatgtgtecattacatttcataacactte
catcctactttacagggaacaaccaagactggggttaaatcet
cacagcctgcaagtggaagagaagaacttgaacccaggteca
acttttgegecacagcaggetgectettggtectgacaggaa
gtcacaacttgggtctgagtactgatcectggetattttttyg
getgtgttaccttggacaagtcacttattectectecegttt
cctectatgtaaaatggaaataataatgttgaccetgggtet
gagagagtggatttgaaagtacttagtgcatcacaaagcaca
gaacacacttccagtctegtgattatgtacttatgtaactgg
tcatcacccatcttgagaatgaatgecattggggaaagggeca
tccactaggetgegaagtttetgagggactecttegggetygg
agaaggatggccacaggagggaggagagattgecttatectg
cagtgatcatgtcattgagaacagagccagattettttttte
ctggcagggccaacttgttttaacatctaaggactgagetat
ttgtgtctgtgecctttgtecaagecagtgttteccaaagtgt
agcccaagaaccatcteectcagagecaccaggaagtgettt
aaattgcaggttcctaggecacagectgecacctgecagagtea
gaatcatggaggttgggacccaggcacctgegtttetaacaa
atgcctegggtgattetgatgeaattgaaagtttgagatceca
cagttctgagacaataacagaatggtttttectaaccectgea
gecctgacttectatectagggaaggggecggctggagagge
caggacagagaaagcagatcecttetttttecaaggactetyg
tgtcttccataggcaacgaattegecaccatgtcagaagggg
tgggcacgttcegecatggtacctgaagaggaacaggagetece
gtgcccaactggagcagetcacaaccaaggaccatggacetyg
tctttggecegtgcagecagetgeceegecacaccttgeaga
aggccaaggatgagctgaacgagagagaggagaceegggagg
aggcagtgcgagagctgcaggagatggtgcaggegcaggegy
cctegggggaggagetggeggtggecgtggeggagagggtge
aagagaaggacagcggcttettectgegetteatecgegeac
ggaagttcaacgtgggcegtgectatgagetgetcagagget
atgtgaatttceggctgecagtacectgagetetttgacagece
tgtccccagaggctgteegetgeaccattgaagetggetace
ctggtgtectctetagtegggacaagtatggecgagtggtea
tgctcttcaacattgagaactggcaaagtcaagaaatcaccet
ttgatgagatcttgcaggecatattgettecatectggagaage
tgctggagaatgaggaaactcaaatcaatggettetgeatca
ttgagaacttcaagggctttaccatgecagcaggetgetagte
tceggactteagatctcaggaagatggtggacatgetecagg
attcctteccageccggttcaaagecatecactteatecace
agccatggtacttcaccacgacctacaatgtggtcaagecct
tcttgaagagcaagctgettgagagggtetttgtecacgggg
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TABLE 2-continued

Plasmid Composition
Plasmid Composition

Elements

SEQUENCE IDENTIFIER (SEQ. ID. NO:)AND
SEQUENCE INFORMATION

atgacctttetggtttctaccaggagategatgagaacatee
tgcectetgacttegggggeacgetgeccaagtatgatggea
aggcegttgetgagecagetetttggeccccaggeccaagetyg
agaacacagccttetgaggategtaceggtegacctgeagaa
gettgectegagcagegetgetegagagatctggatcataat
cagccataccacatttgtagaggttttacttgetttaaaaaa
ccteccacaccteccectgaacctgaaacataaaatgaatge
aattgttgttgttaacttgtttattgcagettataatggtta
caaataaagcaatagcatcacaaatttcacaaataaagcatt
tttttcactgcattctagttgtggtttgtecaaactcatcaa
tgtatcttatcatgtetggtaaccacgtgeggacegagegge
cgcaggaaccectagtgatggagttggecactecctetetge
gegetegetegetcactgaggecgggegaccaaaggtegece
gacgccegggetttgecegggeggect cagtgagegagegag
cgegeag

Plasmid AGO007 Composition

5' ITR

Human RPE65
Promoter

ADDED-KOZAK

HUMAN RLBP1
GENE CDS

SV40 POLYA

RLBP1 INTRONIC
SEQUENCE AS
STUFFER
SEQUENCE

3' ITR

AMP BACTERIAL
BACKBONE

AGO07 Plasmid
Sequence

2
occurs @ bp 1 through bp 119 of SEQ ID
NO: 28

11
occurs @ bp 134 through bp 1718 of SEQ ID
NO: 28

5
occurs @ bp 1725 through bp 1730 of SEQ ID
NO: 28

6
occurs at bp 1731 through bp 2684 of SEQ
ID NO: 28

8
occurs at bp 2742 through bp 2977 of SEQ
ID NO: 28

14
occurs at bp 2985 through bp 4487 of SEQ
ID NO: 28

9
occurs at bp 4516 through bp 4645 of SEQ
ID NO: 28

15
occurs at bp 4646 through bp 7264 of SEQ
ID NO: 28

28

ctgegegetegetegeteactgaggecgecegggegteggge
gacctttggtegeccggectcagtgagegagegagegegeag
agagggagtggccaactecatcactaggggttectgeggeeg
cacgcgttacgtaatatttattgaagtttaatattgtgtttg
tgatacagaagtatttgctttaattctaaataaaaattttat
gettttattgetggtttaagaagatttggattatecttgtac
tttgaggagaagtttcttatttgaaatattttggaaacaggt
cttttaatgtggaaagatagatattaatctectettetatta
ctcteccaagatccaacaaaagtgattataccceccaaaatat
gatggtagtatcttatactaccatcattttataggcataggg
ctcttagetgcaaataatggaactaactctaataaagcagaa
cgcaaatattgtaaatattagagagctaacaatctetgggat
ggctaaaggatggagcttggaggctacccagecagtaacaat
attccgggcetecactgttgaatggagacactacaactgectt
ggatgggcagagatattatggatgctaagecccaggtgetac
cattaggacttctaccactgtecctaacgggtggageccate
acatgcctatgeccteactgtaaggaaatgaagetactgttg
tatatcttgggaagcacttggattaattgttatacagttttg
ttgaagaagacccctagggtaagtagecataactgeacacta
aatttaaaattgttaatgagtttctcaaaaaaaatgttaagg
ttgttagctggtatagtatatatcttgectgttttecaagga
cttetttgggecagtaccttgtetgtgetggecaagecaactgag
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TABLE 2-continued

Plasmid Composition
Plasmid Composition

Elements

SEQUENCE IDENTIFIER (SEQ. ID. NO:)AND
SEQUENCE INFORMATION

acttaatgaaagagtattggagatatgaatgaattgatgetg
tatactctcagagtgccaaacatataccaatggacaagaagg
tgaggcagagagcagacaggcattagtgacaagcaaagatat
gcagaatttcattctcagcaaatcaaaagtcectcaacctggt
tggaagaatattggcactgaatggtatcaataaggttgetag
agagggttagaggtgcacaatgtgcttecataacattttata
cttctecaatcttagcactaatcaaacatggttgaatacttt
gtttactataactcttacagagttataagatctgtgaagaca
gggacagggacaatacccatctetgtetggttcataggtggt
atgtaatagatatttttaaaaataagtgagttaatgaatgag
ggtgagaatgaaggcacagaggtattagggggaggtgggece
cagagaatggtgccaaggtcecagtggggtgactgggatcage
tcaggcctgacgetggecacteccacctagetectttettte
taatctgtteteattetecttgggaaggattgaggtetetgg
aaaacagccaaacaactgttatgggaacagcaageccaaata
aagccaagcatcagggggatctgagagetgaaagecaacttet
gtteccectecctecagetgaaggggtggggaagggeteccaa
agccataactccttttaagggatttagaaggcataaaaagge
ccectggetgagaacttecttetteattetgeagttggtgaat
tcgecaccatgtcagaaggggtgggeacgttecgeatggtac
ctgaagaggaacaggagctecgtgeccaactggageagetca
caaccaaggaccatggacctgtetttggecegtgecagecage
tgcccegecacaccttgecagaaggecaaggatgagetgaacg
agagagaggagacccgggaggaggcagtgcgagagetgcagg
agatggtgcaggcgcaggeggectegggggaggagetggegy
tggcegtggeggagagggtgcaagagaaggacageggettet
tcectgegetteatecgegeacggaagttecaacgtgggeegtyg
cctatgagetgetcagaggetatgtgaattteeggetgeagt
accctgagetetttgacagectgtecccagaggetgteeget
gecaccattgaagctggctaccctggtgtectetetagteggy
acaagtatggccgagtggtcatgetettecaacattgagaact
ggcaaagtcaagaaatcacctttgatgagatcttgcaggeat
attgcttcatcctggagaagetgetggagaatgaggaaacte
aaatcaatggcttetgcatcattgagaacttcaagggettta
ccatgcagcaggcectgetagteteeggacttecagatetcagga
agatggtggacatgctccaggattectteccageeceggttea
aagccatccacttcatccaccagecatggtacttcaccacga
cctacaatgtggtcaageccttettgaagagecaagetgettyg
agagggtctttgtcecacggggatgacctttetggtttetace
aggagatcgatgagaacatcctgecctetgacttegggggea
cgctgeccaagtatgatggeaaggecegttgetgageagetet
ttggcccccaggeccaagetgagaacacagecttetgaggat
ctaccggtcegacctgcagaagettgectegageagegetget
cgagagatctggatcataatcagecataccacatttgtagag
gttttacttgctttaaaaaacctcccacaccteccectgaac
ctgaaacataaaatgaatgcaattgttgttgttaacttgttt
attgcagcttataatggttacaaataaagcaatagcatcaca
aatttcacaaataaagcatttttttcactgecattctagttgt
ggtttgtccaaactcatcaatgtatcttatcatgtetggtaa
ccattetecaggttgagecagaccaatttgatggtagattta
gcaaataaaaatacaggacacccagttaaatgtgaattteceg
atgaacagcaaatacttttttagtattaaaaaagttcacatt
taggctcacgectgtaateccageactttgggaggecgagge
aggcagatcacctgaggtcaggagttegagaccagectggece
aacatggtgaaaccccatctecactaaaaataccaaaaatta
gecaggegtgetggtgggcacctgtagttecagetacteagy
aggctaaggcaggagaattgettgaacctgggaggcagaggt
tgcagtgagctgagatcgecaccattgeactctagectgggeg
acaagaacaaaactccatctcaaaaaaaaaaaaaaaaaaaaa
gttcacatttaactgggcattctgtatttaattggtaatetyg
agatggcagggaacagcatcagecatggtgtgagggataggea
ttttttcattgtgtacagettgtaaatcagtatttttaaaac
tcaaagttaatggcttgggcatatttagaaaagagttgecge
acggacttgaaccctgtattectaaaatctaggatettgtte
tgatggtctgcacaactggetgggggtgtecagecactgtee
ctettgectgggetecccagggeagttetgtecagecteteca
tttccattectgttecagecaaaacccaactgatagcacagea
gecatttcagectgtctacctetgtgeccacatacctggatgt
ctaccagccagaaaggtggettagatttggttectgtgggtyg
gattatggcccccagaacttecectgtgettgetgggggtgty
gagtggaaagagcaggaaatgggggaccctecgatactetat
gggggtcctecaagtetetttgtgcaagttagggtaataate
aatatggagctaagaaagagaaggggaactatgetttagaac
aggacactgtgccaggagcattgcagaaattatatggtttte
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TABLE 2-continued

Plasmid Composition
Plasmid Composition

Elements

SEQUENCE IDENTIFIER (SEQ. ID. NO:)AND
SEQUENCE INFORMATION

acgacagttectttttggtaggtactgttattatectecagttt
gcagatgaggaaactgagacccagaaaggttaaataacttge
tagggtcacacaagtcataactgacaaagcectgattcaaace
caggtctecctaacctttaaggtttetatgacgecagetete
ctagggagtttgtettcagatgtettggetetaggtgtcaaa
aaaagacttggtgtcaggcaggcataggttcaagtcccaact
ctgtcacttaccaactgtgactaggtgattgaactgaccatg
gaacctggtcacatgcaggagcaggatggtgaagggttettyg
aaggcacttaggcaggacatttaggcaggagagaaaacctgg
aaacagaagagctgtctecaaaaatacccactggggaageag
gttgtcatgtgggccatgaatgggacctgttetggggtaace
acgtgeggaccgageggecgecaggaaccectagtgatggagt
tggccacteectetetgegegetegetegetecactgaggeeg
ggcgaccaaaggtegecegacgeccegggetttgecegggegy
ccteagtgagegagegagegegeagetgectgeaggggegec
tgatgcggtattttctecttacgeatetgtgeggtatttcac
accgcatacgtcaaagcaaccatagtacgegecctgtagegg
cgcattaagegeggegggtgtggtggttacgegeagegtgac
cgctacacttgecagegecttagegecegetectttegettt
ctteecttectttetegecacgttegeeggettteceegtea
agctctaaatcgggggcetecctttagggttecgatttagtge
tttacggcacctcgaccccaaaaaacttgatttgggtgatgg
ttcacgtagtgggccategecctgatagacggtttttegece
tttgacgttggagtccacgttetttaatagtggactettgtt
ccaaactggaacaacactcaactctatctegggetattettt
tgatttataagggattttgecgattteggtetattggttaaa
aaatgagctgatttaacaaaaatttaacgcgaattttaacaa
aatattaacgtttacaattttatggtgcactctcagtacaat
ctgctetgatgecgecatagttaagecagececgacaccegec
aacacccgctgacgegeectgacgggettgtetgetecegge
atccgettacagacaagetgtgacegteteegggagetgeat
gtgtcagaggttttcaccgtcatcaccgaaacgegegagacy
aaagggcctegtgatacgectatttttataggttaatgteat
gataataatggtttcttagacgtcaggtggcacttttegggy
aaatgtgcgeggaaccectatttgtttatttttcetaaataca
ttcaaatatgtatccgctecatgagacaataaccctgataaat
gcettcaataatattgaaaaaggaagagtatgagtattcaaca
ttteegtgtegeccttatteccttttttgeggeattttgect
tcctgtttttgetcacccagaaacgetggtgaaagtaaaaga
tgctgaagatcagttgggtgcacgagtgggttacategaact
ggatctcaacagcggtaagatcecttgagagttttegeccega
agaacgttttccaatgatgagcacttttaaagttetgetatg
tggcgeggtattatccegtattgacgecgggcaagageaact
cggtegecgeatacactattetcagaatgacttggttgagta
ctcaccagtcacagaaaagcatcttacggatggecatgacagt
aagagaattatgcagtgctgecataaccatgagtgataacac
tgcggccaacttacttcetgacaacgateggaggaccgaagga
gctaaccgettttttgcacaacatgggggatcatgtaacteg
ccttgategttgggaaceggagetgaatgaagecataccaaa
cgacgagcegtgacaccacgatgectgtagcaatggcaacaac
gttgcgcaaactattaactggcgaactacttactctagette
ccggcaacaattaatagactggatggaggeggataaagttge
aggaccacttctgegeteggeccttecggetggetggtttat
tgctgataaatctggagecggtgagegtgggtetegeggtat
cattgcagcactggggccagatggtaagecctecegtategt
agttatctacacgacggggagtcaggcaactatggatgaacg
aaatagacagatcgctgagataggtgectcactgattaagea
ttggtaactgtcagaccaagtttactcatatatactttagat
tgatttaaaacttcatttttaatttaaaaggatctaggtgaa
gatcctttttgataatctcatgaccaaaatcccttaacgtga
gttttegttecactgagegtcagacccegtagaaaagatcaa
aggatcttcttgaaatcctttttttetgegegtaatetgetyg
cttgcaaacaaaaaaaccaccgctaccageggtggtttgttt
gecggatcaagagcetaccaactetttttecgaaggtaactygyg
cttcagcagagcegcagataccaaatactgttettetagtgta
gecgtagttaggcecaccacttcaagaactetgtageacegee
tacatacctegetetgctaatectgttaccagtggetgetge
cagtggcgataagtegtgtettacegggttggactcaagacg
atagttaccggataaggegcageggtegggetgaacgggggg
ttcgtgcacacageccagettggagegaacgacctacaccga
actgagatacctacagcgtgagctatgagaaagegecacgcet
tcccgaagggagaaaggeggacaggtatecggtaageggeag
ggteggaacaggagagcegcacgagggagct tecagggggaaa
cgectggtatetttatagtectgtegggtttegecacctetyg
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TABLE 2-continued

Plasmid Composition
Plasmid Composition

SEQUENCE IDENTIFIER (SEQ. ID. NO:)AND
Elements SEQUENCE INFORMATION

acttgagegtcgatttttgtgatgetegtcaggggggeggag
cctatggaaaaacgccagcaacgeggectttttacggttect
ggcettttgetggecttttgetcacatgtectgeaggeay

GENE CASSETTE 53

OF PLASMID ctgcgegetegetegetcactgaggecgeccgggegteggge
AGO007 OCCURS AT gacctttggtcgcecccggectcagtgagcgagcecgagegegecag
BP 1 THROUGH agagggagtggccaactccatcactaggggttectgeggecyg
4645 OF SEQ ID cacgcgttacgtaatatttattgaagtttaatattgtgtttyg
NO: 28 tgatacagaagtatttgctttaattctaaataaaaattttat

gettttattgetggtttaagaagatttggattatecttgtac
tttgaggagaagtttcttatttgaaatattttggaaacaggt
cttttaatgtggaaagatagatattaatctectettetatta
ctcteccaagatccaacaaaagtgattataccceccaaaatat
gatggtagtatcttatactaccatcattttataggcataggg
ctcttagetgcaaataatggaactaactctaataaagcagaa
cgcaaatattgtaaatattagagagctaacaatctetgggat
ggctaaaggatggagcttggaggctacccagecagtaacaat
attccgggcetecactgttgaatggagacactacaactgectt
ggatgggcagagatattatggatgctaagecccaggtgetac
cattaggacttctaccactgtecctaacgggtggageccate
acatgcctatgeccteactgtaaggaaatgaagetactgttg
tatatcttgggaagcacttggattaattgttatacagttttg
ttgaagaagacccctagggtaagtagecataactgeacacta
aatttaaaattgttaatgagtttctcaaaaaaaatgttaagg
ttgttagctggtatagtatatatcttgectgttttecaagga
cttetttgggecagtaccttgtetgtgetggecaagecaactgag
acttaatgaaagagtattggagatatgaatgaattgatgetg
tatactctcagagtgccaaacatataccaatggacaagaagg
tgaggcagagagcagacaggcattagtgacaagcaaagatat
gcagaatttcattctcagcaaatcaaaagtcectcaacctggt
tggaagaatattggcactgaatggtatcaataaggttgetag
agagggttagaggtgcacaatgtgcttecataacattttata
cttctecaatcttagcactaatcaaacatggttgaatacttt
gtttactataactcttacagagttataagatctgtgaagaca
gggacagggacaatacccatctetgtetggttcataggtggt
atgtaatagatatttttaaaaataagtgagttaatgaatgag
ggtgagaatgaaggcacagaggtattagggggaggtgggece
cagagaatggtgccaaggtcecagtggggtgactgggatcage
tcaggcctgacgetggecacteccacctagetectttettte
taatctgtteteattetecttgggaaggattgaggtetetgg
aaaacagccaaacaactgttatgggaacagcaageccaaata
aagccaagcatcagggggatctgagagetgaaagecaacttet
gtteccectecctecagetgaaggggtggggaagggeteccaa
agccataactccttttaagggatttagaaggcataaaaagge
ccectggetgagaacttecttetteattetgeagttggtgaat
tcgecaccatgtcagaaggggtgggeacgttecgeatggtac
ctgaagaggaacaggagctecgtgeccaactggageagetca
caaccaaggaccatggacctgtetttggecegtgecagecage
tgcccegecacaccttgecagaaggecaaggatgagetgaacg
agagagaggagacccgggaggaggcagtgcgagagetgcagg
agatggtgcaggcgcaggeggectegggggaggagetggegy
tggcegtggeggagagggtgcaagagaaggacageggettet
tcectgegetteatecgegeacggaagttecaacgtgggeegtyg
cctatgagetgetcagaggetatgtgaattteeggetgeagt
accctgagetetttgacagectgtecccagaggetgteeget
gecaccattgaagctggctaccctggtgtectetetagteggy
acaagtatggccgagtggtcatgetettecaacattgagaact
ggcaaagtcaagaaatcacctttgatgagatcttgcaggeat
attgcttcatcctggagaagetgetggagaatgaggaaacte
aaatcaatggcttetgcatcattgagaacttcaagggettta
ccatgcagcaggcectgetagteteeggacttecagatetcagga
agatggtggacatgctccaggattectteccageeceggttea
aagccatccacttcatccaccagecatggtacttcaccacga
cctacaatgtggtcaageccttettgaagagecaagetgettyg
agagggtctttgtcecacggggatgacctttetggtttetace
aggagatcgatgagaacatcctgecctetgacttegggggea
cgctgeccaagtatgatggeaaggecegttgetgageagetet
ttggcccccaggeccaagetgagaacacagecttetgaggat
ctaccggtcegacctgcagaagettgectegageagegetget
cgagagatctggatcataatcagecataccacatttgtagag
gttttacttgctttaaaaaacctcccacaccteccectgaac
ctgaaacataaaatgaatgcaattgttgttgttaacttgttt
attgcagcttataatggttacaaataaagcaatagcatcaca
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TABLE 2-continued

Plasmid Composition
Plasmid Composition

Elements

SEQUENCE IDENTIFIER (SEQ. ID. NO:)AND
SEQUENCE INFORMATION

aatttcacaaataaagcatttttttcactgecattctagttgt
ggtttgtccaaactcatcaatgtatcttatcatgtetggtaa
ccattetecaggttgagecagaccaatttgatggtagattta
gcaaataaaaatacaggacacccagttaaatgtgaattteceg
atgaacagcaaatacttttttagtattaaaaaagttcacatt
taggctcacgectgtaateccageactttgggaggecgagge
aggcagatcacctgaggtcaggagttegagaccagectggece
aacatggtgaaaccccatctecactaaaaataccaaaaatta
gecaggegtgetggtgggcacctgtagttecagetacteagy
aggctaaggcaggagaattgettgaacctgggaggcagaggt
tgcagtgagctgagatcgecaccattgeactctagectgggeg
acaagaacaaaactccatctcaaaaaaaaaaaaaaaaaaaaa
gttcacatttaactgggcattctgtatttaattggtaatetyg
agatggcagggaacagcatcagecatggtgtgagggataggea
ttttttcattgtgtacagettgtaaatcagtatttttaaaac
tcaaagttaatggcttgggcatatttagaaaagagttgecge
acggacttgaaccctgtattectaaaatctaggatettgtte
tgatggtctgcacaactggetgggggtgtecagecactgtee
ctettgectgggetecccagggeagttetgtecagecteteca
tttccattectgttecagecaaaacccaactgatagcacagea
gecatttcagectgtctacctetgtgeccacatacctggatgt
ctaccagccagaaaggtggettagatttggttectgtgggtyg
gattatggcccccagaacttecectgtgettgetgggggtgty
gagtggaaagagcaggaaatgggggaccctecgatactetat
gggggtcctecaagtetetttgtgcaagttagggtaataate
aatatggagctaagaaagagaaggggaactatgetttagaac
aggacactgtgccaggagcattgcagaaattatatggtttte
acgacagttectttttggtaggtactgttattatectecagttt
gcagatgaggaaactgagacccagaaaggttaaataacttge
tagggtcacacaagtcataactgacaaagcectgattcaaace
caggtctecctaacctttaaggtttetatgacgecagetete
ctagggagtttgtettcagatgtettggetetaggtgtcaaa
aaaagacttggtgtcaggcaggcataggttcaagtcccaact
ctgtcacttaccaactgtgactaggtgattgaactgaccatg
gaacctggtcacatgcaggagcaggatggtgaagggttettyg
aaggcacttaggcaggacatttaggcaggagagaaaacctgg
aaacagaagagctgtctecaaaaatacccactggggaageag
gttgtcatgtgggccatgaatgggacctgttetggggtaace
acgtgeggaccgageggecgecaggaaccectagtgatggagt
tggccacteectetetgegegetegetegetecactgaggeeg
ggcgaccaaaggtegecegacgeccegggetttgecegggegy
ccteagtgagegagegagegegeag

Plasmid TM039 Composition

5' ITR

CVM ENHANCER
AND CBA
PROMOTER
GENBANK
ACCESSION
DD215332 FROM
BP 1-BP 1616)

Added Kozak

HUMAN RLBP1
GENE CDS

SV40 POLYA

REVERSE
COMPLEMENT OF
RLBP1 INTRONIC
SEQUENCE AS
STUFFER

2
occurs at bp 1 through bp 119 of SEQ ID
NO: 29

22
occurs at bp 134 through bp 1749 of SEQ ID
NO: 29

5
occurs at bp 1763 through bp 1768 of SEQ
ID NO: 29

6
occurs at bp 1769 through bp 2722 of SEQ
ID NO: 29

8
occurs at bp 2781 through bp 3016 of SEQ
ID NO: 29

23
occurs at bp 3032 through bp 4534 of SEQ
ID NO: 29
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TABLE 2-continued

Plasmid Composition
Plasmid Composition

Elements

SEQUENCE IDENTIFIER (SEQ. ID. NO:)AND
SEQUENCE INFORMATION

SEQUENCE
(NT 010274.17)

3' ITR

AMP BACTERIAL
BACKBONE

PLASMID TMO39
SEQUENCE

9
occurs at bp 4573 through bp 4702 of SEQ
ID NO: 29

15
occurs at bp 4703 through bp 7321 of SEQ
ID NO: 29

29

ctgegegetegetegeteactgaggecgecegggegteggge
gacctttggtegeccggectcagtgagegagegagegegeag
agagggagtggccaactecatcactaggggttectgeggeeg
cacgcgtactagttattaatagtaatcaattacggggtcatt
agttcatagcccatatatggagttecgegttacataacttac
ggtaaatggccegectggetgacegeccaacgacccccgacd
attgacgtcaataatgacgtatgttcccatagtaacgecaat
agggactttccattgacgtcaatgggtggagtatttacggta
aactgcccacttggcagtacatcaagtgtatcatatgecaag
tacgcccectattgacgtcaatgacggtaaatggecegectyg
gecattatgcccagtacatgaccttatgggactttectacttyg
gcagtacatctacgtattagtcatcgctattaccatggtega
ggtgagccccacgttetgettcactetecccatetecccace
ctccccaccceccaattttgtatttatttattttttaattatt
ttgtgcagcgatgggggceggggggggggggggggcgcgegee
aggeggggeggggceggggegaggyggeggggeggggegaggeyg
gagaggtgcggeggcagecaatcagageggegegetecgaaa
gtttecttttatggegaggeggeggeggeggeggeaectataa
aaagcgaagcgegeggegggeggggagtegetgegacgetge
cttegeccegtgeccaegetecgecgecgectegegeegeceg
cceeggetetgactgacegegttacteccacaggtgageggg
cgggacggececttetecteegggetgtaattagegettggtt
taatgacggcttgtttettttetgtggetgegtgaaagectt
gaggggctecgggagggecctttgtgeggggggageggeteg
gggggtgegtgegtgtgtgtgtgegtggggagegecgegtge
ggcteegegetgeceggeggetgtgagegetgegggegegyge
geggggcetttgtgegetecgeagtgtgegegaggggagegeyg
geegggggeggtgeccegeggtgeggggggggctgcgagggy
aacaaaggctgcgtgeggggtgtgtgegtgggggggtgagea
gggggtgtgggegegtcggtegggetgcaacccccectgeac
ccececteccegagttgetgageacggeceggettegggtgeg
gggctecgtacggggcegtggegeggggcetegecgtgeeggge
ggggggtggcggcaggtgggggtgccgggeggggcggggecy
cctegggecggggaggget cgggggaggggcgeggeggeece
cggagegecggeggcetgtegaggegeggegagecgeagecat
tgccttttatggtaategtgegagagggegecagggacttect
ttgtcccaaatetgtgeggagecgaaatetgggaggegecge
cgcacccectctagegggegeggggegaageggtgeggegec
ggcaggaaggaaatgggcggggagggcecttegtgegtegecg
cgecegecgtececttetecctetecagecteggggetgteeg
cggggggacggctgccttegggggggacggggcagggcgggy
ttceggettetggegtgtgaceggeggeategattgaattege
caccatgtcagaaggggtgggcacgttecgecatggtacetga
agaggaacaggagctccgtgeccaactggagecagetcacaac
caaggaccatggacctgtetttggecegtgeagecagetgece
cecgecacaccttgcagaaggecaaggatgagetgaacgagag
agaggagacccgggaggaggcagtgegagagetgecaggagat
ggtgcaggegcaggeggectegggggaggagetggeggtgge
cgtggeggagagggtgcaagagaaggacageggettettect
gegetteatecgegcacggaagttecaacgtgggecgtgecta
tgagctgctcagaggctatgtgaatttecggetgeagtacee
tgagctctttgacagectgtecccagaggetgteegetgeac
cattgaagctggctaccctggtgtectetetagtegggacaa
gtatggccgagtggtcatgetettcaacattgagaactggea
aagtcaagaaatcacctttgatgagatcttgecaggecatattg
cttcatcctggagaagectgetggagaatgaggaaactcaaat
caatggcttetgcatcattgagaacttcaagggetttaccat
gecagcaggctgetagtceteeggacttcagatetcaggaagat
ggtggacatgctccaggattectteccageceggttcaaage
catccacttcatccaccagecatggtacttcaccacgaccta
caatgtggtcaagcccttettgaagagcaagetgettgagag
ggtetttgtccacggggatgacctttetggtttetaccagga
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gatcgatgagaacatcctgecctetgacttegggggecacget
geccaagtatgatggcaaggcecgttgetgageagetetttygyg
ccecccaggeccaagctgagaacacagecttetgaggategta
ceggtegacctgecagaagettgectegageagegetgetega
gagatctggatcataatcagccataccacatttgtagaggtt
ttacttgctttaaaaaaccteccacaccteccectgaacctyg
aaacataaaatgaatgcaattgttgttgttaacttgtttatt
gcagcttataatggttacaaataaagcaatagcatcacaaat
ttcacaaataaagcatttttttcactgecattetagttgtggt
ttgtccaaactcatcaatgtatcttatcatgtetggtactag
ggttaccccagaacaggtcccattcatggeccacatgacaac
ctgcttecccagtgggtatttttggagacagetettetgttt
ccaggttttetetectgectaaatgtectgectaagtgectt
caagaacccttcaccatectgetectgeatgtgaccaggtte
catggtcagttcaatcacctagtcacagttggtaagtgacag
agttgggacttgaacctatgectgectgacaccaagtetttt
tttgacacctagagccaagacatctgaagacaaactecctag
gagagctggegtcatagaaaccttaaaggttagggagacetyg
ggtttgaatcaggctttgtcagttatgacttgtgtgacccta
gcaagttatttaacctttctgggtctcagtttecteatetge
aaactgaggataataacagtacctaccaaaaagaactgtegt
gaaaaccatataatttctgcaatgctectggcacagtgtect
gttctaaagcatagttccccttetetttettagetecatatt
gattattaccctaacttgcacaaagagacttggaggacccce
atagagtatcggagggteccccatttectgetetttecacte
cacacccccagcaagcacagggaagttetgggggecataate
cacccacaggaaccaaatctaagecacctttetggetggtag
acatccaggtatgtgggcacagaggtagacaggetgaaatge
tgctgtgctatcagttgggttttgetggaacaggaatggaaa
tggagaggctgacagaactgecctggggageccaggecaagag
ggacagtggctggacacccccagecagttgtgeagaccatca
gaacaagatcctagattttaggaatacagggttcaagtcegt
geggcaactettttctaaatatgeccaagecattaactttga
gttttaaaaatactgatttacaagctgtacacaatgaaaaaa
tgcctatcccteacaccatgetgatgetgttecctgecatet
cagattaccaattaaatacagaatgcccagttaaatgtgaac
tttttttttttttttttttttgagatggagttttgttettgt
cgcccaggctagagtgcaatggtgegatetcagetcactgea
acctctgecteccaggttcaagecaattetectgecttagect
cctgagtagetggaactacaggtgeccaccagecacgectgge
taatttttggtatttttagtggagatggggtttcaccatgtt
ggccaggetggtcetegaactectgaccteaggtgatetgect
gecteggecteccaaagtgetgggattacaggegtgagecta
aatgtgaacttttttaatactaaaaaagtatttgetgttcat
cggaaattcacatttaactgggtgtectgtatttttatttge
taaatctaccatcaaattggtectggetcaacctggagaatgg
ttaccctaggtaaccacgtgeggaccegageggecgeaggaac
cectagtgatggagttggecactecctetetgegegeteget
cgctecactgaggecgggegaccaaaggtegecegacgeeccgg
getttgecegggeggectcagtgagegagegagegegeaget
gectgcaggggegectgatgeggtattttetecttacgeate
tgtgcggtatttcacaccegecatacgtcaaagcaaccatagta
cgegecctgtageggegeattaagegeggegggtgtggtggt
tacgcgcagegtgacegetacacttgecagegecttagegece
cgctectttegetttetteccttectttetegecacgttege
cggcettteccegteaagetetaaategggggeteectttagg
gttecgatttagtgcetttacggcacctegaccccaaaaaact
tgatttgggtgatggttcacgtagtgggecategecctgata
gacggtttttegecctttgacgttggagtecacgttetttaa
tagtggactcttgttccaaactggaacaacactcaactctat
ctcgggctattettttgatttataagggattttgecgattte
ggtctattggttaaaaaatgagctgatttaacaaaaatttaa
cgcgaattttaacaaaatattaacgtttacaattttatggtg
cactctcagtacaatctgetetgatgecgecatagttaageca
gececgacaccegecaacaccegetgacgegecctgacggyge
ttgtctgeteceggecatecgettacagacaagetgtgacegt
ctcegggagetgeatgtgtecagaggttttcacegteatcace
gaaacgcgcgagacgaaagggcectegtgatacgectattttt
ataggttaatgtcatgataataatggtttcttagacgtcagg
tggcacttttceggggaaatgtgegeggaaceectatttgttt
atttttctaaatacattcaaatatgtatccgetcatgagaca
ataaccctgataaatgcttcaataatattgaaaaaggaagag
tatgagtattcaacatttcegtgtegeccttattecettttt
tgcggcattttgecttectgtttttgetcacccagaaacget
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ggtgaaagtaaaagatgctgaagatcagttgggtgcacgagt
gggttacatcgaactggatctcaacageggtaagatecttga
gagttttcegecccgaagaacgttttecaatgatgagecacttt
taaagttctgctatgtggegeggtattatecegtattgacge
cgggcaagagcaacteggtegecgeatacactattetcagaa
tgacttggttgagtactcaccagtcacagaaaagcatcttac
ggatggcatgacagtaagagaattatgcagtgctgecataac
catgagtgataacactgeggecaacttacttetgacaacgat
cggaggaccgaaggagctaacegettttttgecacaacatggg
ggatcatgtaactcgecttgategttgggaaccggagetgaa
tgaagccataccaaacgacgagegtgacaccacgatgectgt
agcaatggcaacaacgttgegcaaactattaactggegaact
acttactctagetteccggeaacaattaatagactggatgga
ggcggataaagttgcaggaccacttetgegeteggeccttee
ggctggctggtttattgetgataaatctggageceggtgageyg
tgggtctegeggtatcattgecageactggggecagatggtaa
gecctecegtategtagttatcetacacgacggggagteagge
aactatggatgaacgaaatagacagatcgctgagataggtge
ctcactgattaagcattggtaactgtcagaccaagtttacte
atatatactttagattgatttaaaacttcatttttaatttaa
aaggatctaggtgaagatcctttttgataatctcatgaccaa
aatcccttaacgtgagttttegttecactgagegtecagacee
cgtagaaaagatcaaaggatcttettgaaatectttttttet
gegegtaatetgetgettgcaaacaaaaaaaccaccgetace
agcggtggtttgtttgecggatcaagagetaccaactetttt
tccgaaggtaactggettecageagagegecagataccaaatac
tgttcttetagtgtageegtagttaggecaccacttcaagaa
ctctgtagcacegectacatacctegetetgetaatectgtt
accagtggctgetgecagtggegataagtegtgtettacegg
gttggactcaagacgatagttaccggataaggcegcageggte
gggctgaacggggggttegtgcacacageccagettggageyg
aacgacctacaccgaactgagatacctacagegtgagetatg
agaaagcgccacgctteecgaagggagaaaggeggacaggta
tceggtaageggcagggteggaacaggagagegeacgaggga
gettecagggggaaacgectggtatetttatagtectgtegy
gtttegccacctetgacttgagegtegatttttgtgatgete
gtcaggggggcggagectatggaaaaacgecagcaacgegyge
ctttttacggttectggecttttgetggecttttgetcacat
gtcetgcaggcag

GENE CASSETTE 54

OF PLASMID ctgcgegetegetegetcactgaggecgeccgggegteggge
TM0O39 OCCURS AT gacctttggtcgcccecggectcagtgagegagecgagegegeag
BP 1 THROUGH agagggagtggccaactccatcactaggggttectgeggecyg
4702 OF SEQ ID cacgcgtactagttattaatagtaatcaattacggggtcatt
NO: 29 agttcatagcccatatatggagttccgegttacataacttac

ggtaaatggccegectggetgacegeccaacgacccccgacd
attgacgtcaataatgacgtatgttcccatagtaacgecaat
agggactttccattgacgtcaatgggtggagtatttacggta
aactgcccacttggcagtacatcaagtgtatcatatgecaag
tacgcccectattgacgtcaatgacggtaaatggecegectyg
gecattatgcccagtacatgaccttatgggactttectacttyg
gcagtacatctacgtattagtcatcgctattaccatggtega
ggtgagccccacgttetgettcactetecccatetecccace
ctccccaccceccaattttgtatttatttattttttaattatt
ttgtgcagcgatgggggceggggggggggggggggcgcgegee
aggeggggeggggceggggegaggyggeggggeggggegaggeyg
gagaggtgcggeggcagecaatcagageggegegetecgaaa
gtttecttttatggegaggeggeggeggeggeggeaectataa
aaagcgaagcgegeggegggeggggagtegetgegacgetge
cttegeccegtgeccaegetecgecgecgectegegeegeceg
cceeggetetgactgacegegttacteccacaggtgageggg
cgggacggececttetecteegggetgtaattagegettggtt
taatgacggcttgtttettttetgtggetgegtgaaagectt
gaggggctecgggagggecctttgtgeggggggageggeteg
gggggtgegtgegtgtgtgtgtgegtggggagegecgegtge
ggcteegegetgeceggeggetgtgagegetgegggegegyge
geggggcetttgtgegetecgeagtgtgegegaggggagegeyg
geegggggeggtgeccegeggtgeggggggggctgcgagggy
aacaaaggctgcgtgeggggtgtgtgegtgggggggtgagea
gggggtgtgggegegtcggtegggetgcaacccccectgeac
ccececteccegagttgetgageacggeceggettegggtgeg
gggctecgtacggggcegtggegeggggcetegecgtgeeggge
ggggggtggcggcaggtgggggtgccgggeggggcggggecy
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cctegggecggggaggget cgggggaggggcgeggeggeece
cggagegecggeggcetgtegaggegeggegagecgeagecat
tgccttttatggtaategtgegagagggegecagggacttect
ttgtcccaaatetgtgeggagecgaaatetgggaggegecge
cgcacccectctagegggegeggggegaageggtgeggegec
ggcaggaaggaaatgggcggggagggcecttegtgegtegecg
cgecegecgtececttetecctetecagecteggggetgteeg
cggggggacggctgccttegggggggacggggcagggcgggy
ttceggettetggegtgtgaceggeggeategattgaattege
caccatgtcagaaggggtgggcacgttecgecatggtacetga
agaggaacaggagctccgtgeccaactggagecagetcacaac
caaggaccatggacctgtetttggecegtgeagecagetgece
cecgecacaccttgcagaaggecaaggatgagetgaacgagag
agaggagacccgggaggaggcagtgegagagetgecaggagat
ggtgcaggegcaggeggectegggggaggagetggeggtgge
cgtggeggagagggtgcaagagaaggacageggettettect
gegetteatecgegcacggaagttecaacgtgggecgtgecta
tgagctgctcagaggctatgtgaatttecggetgeagtacee
tgagctctttgacagectgtecccagaggetgteegetgeac
cattgaagctggctaccctggtgtectetetagtegggacaa
gtatggccgagtggtcatgetettcaacattgagaactggea
aagtcaagaaatcacctttgatgagatcttgecaggecatattg
cttcatcctggagaagectgetggagaatgaggaaactcaaat
caatggcttetgcatcattgagaacttcaagggetttaccat
gecagcaggctgetagtceteeggacttcagatetcaggaagat
ggtggacatgctccaggattectteccageceggttcaaage
catccacttcatccaccagecatggtacttcaccacgaccta
caatgtggtcaagcccttettgaagagcaagetgettgagag
ggtetttgtccacggggatgacctttetggtttetaccagga
gatcgatgagaacatcctgecctetgacttegggggecacget
geccaagtatgatggcaaggcecgttgetgageagetetttygyg
ccecccaggeccaagctgagaacacagecttetgaggategta
ceggtegacctgecagaagettgectegageagegetgetega
gagatctggatcataatcagccataccacatttgtagaggtt
ttacttgctttaaaaaaccteccacaccteccectgaacctyg
aaacataaaatgaatgcaattgttgttgttaacttgtttatt
gcagcttataatggttacaaataaagcaatagcatcacaaat
ttcacaaataaagcatttttttcactgecattetagttgtggt
ttgtccaaactcatcaatgtatcttatcatgtetggtactag
ggttaccccagaacaggtcccattcatggeccacatgacaac
ctgcttecccagtgggtatttttggagacagetettetgttt
ccaggttttetetectgectaaatgtectgectaagtgectt
caagaacccttcaccatectgetectgeatgtgaccaggtte
catggtcagttcaatcacctagtcacagttggtaagtgacag
agttgggacttgaacctatgectgectgacaccaagtetttt
tttgacacctagagccaagacatctgaagacaaactecctag
gagagctggegtcatagaaaccttaaaggttagggagacetyg
ggtttgaatcaggctttgtcagttatgacttgtgtgacccta
gcaagttatttaacctttctgggtctcagtttecteatetge
aaactgaggataataacagtacctaccaaaaagaactgtegt
gaaaaccatataatttctgcaatgctectggcacagtgtect
gttctaaagcatagttccccttetetttettagetecatatt
gattattaccctaacttgcacaaagagacttggaggacccce
atagagtatcggagggteccccatttectgetetttecacte
cacacccccagcaagcacagggaagttetgggggecataate
cacccacaggaaccaaatctaagecacctttetggetggtag
acatccaggtatgtgggcacagaggtagacaggetgaaatge
tgctgtgctatcagttgggttttgetggaacaggaatggaaa
tggagaggctgacagaactgecctggggageccaggecaagag
ggacagtggctggacacccccagecagttgtgeagaccatca
gaacaagatcctagattttaggaatacagggttcaagtcegt
geggcaactettttctaaatatgeccaagecattaactttga
gttttaaaaatactgatttacaagctgtacacaatgaaaaaa
tgcctatcccteacaccatgetgatgetgttecctgecatet
cagattaccaattaaatacagaatgcccagttaaatgtgaac
tttttttttttttttttttttgagatggagttttgttettgt
cgcccaggctagagtgcaatggtgegatetcagetcactgea
acctctgecteccaggttcaagecaattetectgecttagect
cctgagtagetggaactacaggtgeccaccagecacgectgge
taatttttggtatttttagtggagatggggtttcaccatgtt
ggccaggetggtcetegaactectgaccteaggtgatetgect
gecteggecteccaaagtgetgggattacaggegtgagecta
aatgtgaacttttttaatactaaaaaagtatttgetgttcat
cggaaattcacatttaactgggtgtectgtatttttatttge
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taaatctaccatcaaattggtectggetcaacctggagaatgg
ttaccctaggtaaccacgtgeggaccegageggecgeaggaac
cectagtgatggagttggecactecctetetgegegeteget
cgctecactgaggecgggegaccaaaggtegecegacgeeccgg
getttgecegggeggectcagtgagegagegagegegeag

Plasmid TM040 Composition

5' ITR

Human RLBP1
Promoter (short)

Modified SV40
intron

Added Kozak

HUMAN RLBP1
GENE CDS

SV40 POLYA

REVERSE
COMPLEMENT OF
RLBP1 INTRONIC
SEQUENCE AS
STUFFER
SEQUENCE

(NT 010274.17)

3' ITR

AMP BACTERIAL
BACKBONE

TM040 plasmid
sequence

2
occurs at bp 1 through bp 119 of SEQ ID
NO: 30

3
occurs at bp 134 through bp 723 of SEQ ID
NO: 30

4
occurs at bp 738 through bp 920 of SEQ ID
NO: 30

5
occurs at bp 934 through bp 939 of SEQ ID
NO: 30

6
occurs at bp 940 through bp 1893 of SEQ ID
NO: 30

8
occurs at bp 1952 through bp 2187 of SEQ
ID NO: 30

23
occurs at bp 2203 through bp 3705 of SEQ
ID NO: 30

9
occurs at bp 3744 through bp 3873 of SEQ
ID NO: 30

15
occurs at bp 3874 through bp 6492 of SEQ
ID NO: 30

30

ctgegegetegetegeteactgaggecgecegggegteggge
gacctttggtegeccggectcagtgagegagegagegegeag
agagggagtggccaactecatcactaggggttectgeggeeg
cacgcgtttgtecteteectgettggecttaaccagecacat
ttctcaactgaccccactecactgeagaggtgaaaactaceat
gccaggtectgetggetgggggaggggtgggecaataggectyg
gatttgccagagctgecactgtagatgtagtcatatttacga
tttcecttecacctettattacectggtggtggtggtgggggy
gggggggtgetetetecageaaccecaceeegggatettgagy
agaaagagggcagagaaaagagggaatgggactggeccagat
cccagecccacagecgggettecacatggecgageaggaact
ccagagcaggagcacacaaaggagggcetttgatgegecteca
gecaggcccaggectetecectetecectttetetetgggte
ttcectttgecccactgagggectectgtgageccgatttaac
ggaaactgtgggcggtgagaagttcecttatgacacactaate
ccaacctgctgacceggaccacgectecageggagggaaccte
tagagctccaggacattecaggtaccaggtagecccaaggagg
agctgecgaatcegatggategggaactgaaaaaccagaaagt
taactggtaagtttagtctttttgtcttttatttcaggtece
ggatcceggtggtggtgcaaatcaaagaactgetectcagtygyg
atgttgectttacttetaggectgtacggaagtgttacttet
getctaaaagetgeggaattgtaccegeccegggatecateg
attgaattcgccaccatgtcagaaggggtgggeacgttecge
atggtacctgaagaggaacaggagcteegtgeccaactggag
cagctcacaaccaaggaccatggacctgtetttggecegtge
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agccagctgecccgecacaccttgecagaaggecaaggatgag
ctgaacgagagagaggagaccegggaggaggcagtgegagag
ctgcaggagatggtgcaggcgcaggeggectegggggaggag
ctggeggtggecgtggeggagagggtgcaagagaaggacage
ggcttettectgegetteatecgegecacggaagtteaacgty
ggcegtgectatgagetgetcagaggcetatgtgaattteegy
ctgcagtaccctgagetetttgacagectgtecccagagget
gtcegetgcaccattgaagetggetacectggtgtectetet
agtcgggacaagtatggecgagtggtecatgetettcaacatt
gagaactggcaaagtcaagaaatcacctttgatgagatcttyg
caggcatattgettcatectggagaagetgetggagaatgag
gaaactcaaatcaatggcttctgcatcattgagaacttcaag
ggctttaccatgcagcaggctgctagtetecggactteagat
ctcaggaagatggtggacatgetecaggattectteccagece
cggttcaaagccatccactteatecaccagecatggtactte
accacgacctacaatgtggtcaageccttettgaagagcaag
ctgcttgagagggtetttgtecacggggatgacetttetggt
ttctaccaggagatcgatgagaacatectgecctetgactte
gggggcacgcetgceccaagtatgatggcaaggecgttgetgag
cagctetttggeccccaggeccaagetgagaacacagectte
tgaggatcgtaccggtcegacctgeagaagettgectegagea
gegetgcetegagagatctggatcataatcagecataccacat
ttgtagaggttttacttgectttaaaaaaccteccacacctee
ccctgaacctgaaacataaaatgaatgeaattgttgttgtta
acttgtttattgcagcttataatggttacaaataaagcaata
gcatcacaaatttcacaaataaagcatttttttcactgeatt
ctagttgtggtttgtccaaactcatcaatgtatcttatcatg
tctggtactagggttaccccagaacaggteccatteatggece
cacatgacaacctgcttecccagtgggtatttttggagacag
ctcttetgtttecaggttttetetectgectaaatgtectge
ctaagtgccttcaagaacccttecaccatectgetectgeatyg
tgaccaggttccatggtcagttcaatcacctagtcacagttyg
gtaagtgacagagttgggacttgaacctatgectgectgaca
ccaagtctttttttgacacctagagecaagacatctgaagac
aaactccctaggagagctggegtcatagaaaccttaaaggtt
agggagacctgggtttgaatcaggetttgtecagttatgactt
gtgtgaccctagcaagttatttaacctttetgggtetecagtt
tcctecatetgcaaactgaggataataacagtacctaccaaaa
agaactgtcgtgaaaaccatataatttetgecaatgetectgg
cacagtgtcctgttctaaagecatagttececttetetttett
agctccatattgattattacectaacttgcacaaagagactt
ggaggacccccatagagtatceggagggteccccatttectge
tctttecactecacacceccagecaagecacagggaagttetgg
gggccataatccacccacaggaaccaaatctaagecaccttt
ctggctggtagacatccaggtatgtgggecacagaggtagaca
ggctgaaatgctgetgtgctatcagttgggttttgetggaac
aggaatggaaatggagaggctgacagaactgecctggggage
ccaggcaagagggacagtggetggacacccccagecagttgt
gcagaccatcagaacaagatcctagattttaggaatacaggg
ttcaagtccegtgeggcaactettttetaaatatgeccaagece
attaactttgagttttaaaaatactgatttacaagctgtaca
caatgaaaaaatgcctatcectecacaccatgetgatgetgtt
ccectgecatetcagattaccaattaaatacagaatgeccagt
taaatgtgaactttttttttttttttttttttgagatggagt
tttgttcttgtegeccaggetagagtgeaatggtgegatete
agctcactgcaacctetgecteccaggttcaagecaattetee
tgccttagectectgagtagetggaactacaggtgeccacea
gecacgcectggctaatttttggtatttttagtggagatggggt
ttcaccatgttggccaggetggtetegaactectgaccteag
gtgatctgectgecteggecteccaaagtgetgggattacag
gegtgagectaaatgtgaacttttttaatactaaaaaagtat
ttgctgttcatceggaaattcacatttaactgggtgtectgta
tttttatttgctaaatctaccatcaaattggtetggetcaac
ctggagaatggttaccctaggtaaccacgtgeggacegageg
gecgecaggaacccectagtgatggagttggecacteectetet
gegegetegetegeteactgaggecgggegaccaaaggtaege
ccgacgeccgggetttgecegggeggectcagtgagegageg
agcgcgcagetgectgecaggggegectgatgeggtattttet
ccttacgecatctgtgeggtatttecacacegecatacgtcaaag
caaccatagtacgegecctgtageggegeattaagegeggeg
ggtgtggtggttacgegecagegtgaccegctacacttgecage
gecttagegecegetectttegetttetteccttectttete
gecacgttegecggettteccegtcaagetctaaat cgggygy
ctcectttagggttecgatttagtgetttacggecacctegac
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TABLE 2-continued

Plasmid Composition
Plasmid Composition

SEQUENCE IDENTIFIER (SEQ. ID. NO:)AND
Elements SEQUENCE INFORMATION

cccaaaaaacttgatttgggtgatggttecacgtagtgggeca
tcgecctgatagacggtttttegecctttgacgttggagtee
acgttctttaatagtggactettgttecaaactggaacaaca
ctcaactctatctegggetattettttgatttataagggatt
ttgccgattteggtctattggttaaaaaatgagetgatttaa
caaaaatttaacgcgaattttaacaaaatattaacgtttaca
attttatggtgcactctcagtacaatctgetetgatgeegea
tagttaagccagccccgacaccegecaacaceegetgacgeg
cectgacgggettgtetgeteceggeatecgettacagacaa
getgtgaccegtetecgggagetgeatgtgtcagaggttttea
cegteatcaccgaaacgegegagacgaaagggectegtgata
cgcctatttttataggttaatgtcatgataataatggtttet
tagacgtcaggtggcactttteggggaaatgtgegeggaace
cctatttgtttatttttcetaaatacattcaaatatgtatceeg
ctcatgagacaataaccctgataaatgcttcaataatattga
aaaaggaagagtatgagtattcaacatttecegtgtegecctt
attcccttttttgeggecattttgecttectgtttttgeteac
ccagaaacgctggtgaaagtaaaagatgetgaagatcagttg
ggtgcacgagtgggttacatcgaactggatctcaacageggt
aagatccttgagagttttegeccegaagaacgttttecaatyg
atgagcacttttaaagttectgetatgtggegeggtattatee
cgtattgacgccegggcaagagcaacteggtegecgeatacac
tattctcagaatgacttggttgagtactcaccagtcacagaa
aagcatcttacggatggcatgacagtaagagaattatgcagt
getgecataaccatgagtgataacactgeggecaacttactt
ctgacaacgatcggaggaccgaaggagctaacegettttttg
cacaacatgggggatcatgtaactegecttgategttgggaa
ccggagetgaatgaagecataccaaacgacgagegtgacace
acgatgcctgtagcaatggcaacaacgttgegcaaactatta
actggcgaactacttactctagettecceggcaacaattaata
gactggatggaggcggataaagttgcaggaccacttetgege
teggeccttecggetggetggtttattgetgataaatetgga
gecggtgagegtgggtcetegeggtatcattgeageactggygy
ccagatggtaagccectecegtategtagttatctacacgacyg
gggagtcaggcaactatggatgaacgaaatagacagatcget
gagataggtgcctcactgattaagcattggtaactgtcagac
caagtttactcatatatactttagattgatttaaaacttcat
ttttaatttaaaaggatctaggtgaagatcctttttgataat
ctcatgaccaaaatcccttaacgtgagttttegttecactga
gegtcagaccccgtagaaaagatcaaaggatettettgaaat
cctttttttetgegegtaatetgetgettgcaaacaaaaaaa
ccaccgctaccageggtggtttgtttgecggatcaagageta
ccaactctttttecgaaggtaactggettcagecagagegeag
ataccaaatactgttcttetagtgtagecgtagttaggecac
cacttcaagaactctgtagcaccgectacatacctegetetyg
ctaatcctgttaccagtggetgetgecagtggegataagteg
tgtcttaccgggttggactcaagacgatagttaceggataag
gegeageggt cgggctgaacggggggttegtgeacacagece
agcttggagcegaacgacctacaccgaactgagatacctacag
cgtgagctatgagaaagegecacgetteccgaagggagaaag
geggacaggtatceggtaageggcagggteggaacaggagag
cgcacgagggagcet tecagggggaaacgectggtatetttat
agtcctgtegggtttegecacctetgacttgagegtegattt
ttgtgatgctegtcaggggggeggagectatggaaaaacgee
agcaacgcggectttttacggttectggecttttgetggect
tttgctcacatgtectgecaggeayg

GENE CASSETTE 55

OF PLASMID ctgcgegetegetegetcactgaggecgeccgggegteggge
TM040 OCCURS AT gacctttggtcgcccggectcagtgagecgagecgagegegeag
BP 1 THROUGH agagggagtggccaactccatcactaggggttectgeggecyg
3873 OF SEQ ID cacgcgtttgtectctecetgettggecttaaccagecacat
NO: 30 ttctcaactgaccccactcactgcagaggtgaaaactaccat

gccaggtectgetggetgggggaggggtgggecaataggectyg
gatttgccagagctgecactgtagatgtagtcatatttacga
tttcecttecacctettattacectggtggtggtggtgggggy
gggggggtgetetetecageaaccecaceeegggatettgagy
agaaagagggcagagaaaagagggaatgggactggeccagat
cccagecccacagecgggettecacatggecgageaggaact
ccagagcaggagcacacaaaggagggcetttgatgegecteca
gecaggcccaggectetecectetecectttetetetgggte
ttcectttgecccactgagggectectgtgageccgatttaac
ggaaactgtgggcggtgagaagttcecttatgacacactaate
ccaacctgctgacceggaccacgectecageggagggaaccte
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TABLE 2-continued

Plasmid Composition
Plasmid Composition

Elements

SEQUENCE IDENTIFIER (SEQ. ID. NO:)AND
SEQUENCE INFORMATION

tagagctccaggacattecaggtaccaggtagecccaaggagg
agctgecgaatcegatggategggaactgaaaaaccagaaagt
taactggtaagtttagtctttttgtcttttatttcaggtece
ggatcceggtggtggtgcaaatcaaagaactgetectcagtygyg
atgttgectttacttetaggectgtacggaagtgttacttet
getctaaaagetgeggaattgtaccegeccegggatecateg
attgaattcgccaccatgtcagaaggggtgggeacgttecge
atggtacctgaagaggaacaggagcteegtgeccaactggag
cagctcacaaccaaggaccatggacctgtetttggecegtge
agccagctgecccgecacaccttgecagaaggecaaggatgag
ctgaacgagagagaggagaccegggaggaggcagtgegagag
ctgcaggagatggtgcaggcgcaggeggectegggggaggag
ctggeggtggecgtggeggagagggtgcaagagaaggacage
ggcttettectgegetteatecgegecacggaagtteaacgty
ggcegtgectatgagetgetcagaggcetatgtgaattteegy
ctgcagtaccctgagetetttgacagectgtecccagagget
gtcegetgcaccattgaagetggetacectggtgtectetet
agtcgggacaagtatggecgagtggtecatgetettcaacatt
gagaactggcaaagtcaagaaatcacctttgatgagatcttyg
caggcatattgettcatectggagaagetgetggagaatgag
gaaactcaaatcaatggcttctgcatcattgagaacttcaag
ggctttaccatgcagcaggctgctagtetecggactteagat
ctcaggaagatggtggacatgetecaggattectteccagece
cggttcaaagccatccactteatecaccagecatggtactte
accacgacctacaatgtggtcaageccttettgaagagcaag
ctgcttgagagggtetttgtecacggggatgacetttetggt
ttctaccaggagatcgatgagaacatectgecctetgactte
gggggcacgcetgceccaagtatgatggcaaggecgttgetgag
cagctetttggeccccaggeccaagetgagaacacagectte
tgaggatcgtaccggtcegacctgeagaagettgectegagea
gegetgcetegagagatctggatcataatcagecataccacat
ttgtagaggttttacttgectttaaaaaaccteccacacctee
ccctgaacctgaaacataaaatgaatgeaattgttgttgtta
acttgtttattgcagcttataatggttacaaataaagcaata
gcatcacaaatttcacaaataaagcatttttttcactgeatt
ctagttgtggtttgtccaaactcatcaatgtatcttatcatg
tctggtactagggttaccccagaacaggteccatteatggece
cacatgacaacctgcttecccagtgggtatttttggagacag
ctcttetgtttecaggttttetetectgectaaatgtectge
ctaagtgccttcaagaacccttecaccatectgetectgeatyg
tgaccaggttccatggtcagttcaatcacctagtcacagttyg
gtaagtgacagagttgggacttgaacctatgectgectgaca
ccaagtctttttttgacacctagagecaagacatctgaagac
aaactccctaggagagctggegtcatagaaaccttaaaggtt
agggagacctgggtttgaatcaggetttgtecagttatgactt
gtgtgaccctagcaagttatttaacctttetgggtetecagtt
tcctecatetgcaaactgaggataataacagtacctaccaaaa
agaactgtcgtgaaaaccatataatttetgecaatgetectgg
cacagtgtcctgttctaaagecatagttececttetetttett
agctccatattgattattacectaacttgcacaaagagactt
ggaggacccccatagagtatceggagggteccccatttectge
tctttecactecacacceccagecaagecacagggaagttetgg
gggccataatccacccacaggaaccaaatctaagecaccttt
ctggctggtagacatccaggtatgtgggecacagaggtagaca
ggctgaaatgctgetgtgctatcagttgggttttgetggaac
aggaatggaaatggagaggctgacagaactgecctggggage
ccaggcaagagggacagtggetggacacccccagecagttgt
gcagaccatcagaacaagatcctagattttaggaatacaggg
ttcaagtccegtgeggcaactettttetaaatatgeccaagece
attaactttgagttttaaaaatactgatttacaagctgtaca
caatgaaaaaatgcctatcectecacaccatgetgatgetgtt
ccectgecatetcagattaccaattaaatacagaatgeccagt
taaatgtgaactttttttttttttttttttttgagatggagt
tttgttcttgtegeccaggetagagtgeaatggtgegatete
agctcactgcaacctetgecteccaggttcaagecaattetee
tgccttagectectgagtagetggaactacaggtgeccacea
gecacgcectggctaatttttggtatttttagtggagatggggt
ttcaccatgttggccaggetggtetegaactectgaccteag
gtgatctgectgecteggecteccaaagtgetgggattacag
gegtgagectaaatgtgaacttttttaatactaaaaaagtat
ttgctgttcatceggaaattcacatttaactgggtgtectgta
tttttatttgctaaatctaccatcaaattggtetggetcaac
ctggagaatggttaccctaggtaaccacgtgeggacegageg
gecgecaggaacccectagtgatggagttggecacteectetet
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TABLE 2-continued

Plasmid Composition
Plasmid Composition

Elements

SEQUENCE IDENTIFIER (SEQ. ID. NO:)AND
SEQUENCE INFORMATION

gegegetegetegeteactgaggecgggegaccaaaggtaege
ccgacgeccgggetttgecegggeggectcagtgagegageg
agcgcgcag

Plasmid TM01l6é Composition

A5' ITR

Human RLBP1
Promoter (short)

Modified SV40
intron

Added Kozak

E_GFP

SV40 POLYA

3' ITR

AMP BACTERIAL

BACKBONE

Sequence of
TMOlé Plasmid

1
occurs at bp 1 through bp 103 of SEQ ID
NO: 31

3
occurs at bp 116 through bp 705 of SEQ ID
NO: 31

4
occurs at bp 720 through bp 902 of SEQ ID
NO: 31

5
occurs at bp 943 through bp 948 of SEQ ID
NO: 31

24
occurs at bp 949 through bp 1668 of SEQ ID
NO: 31

8
occurs at bp 1726 through bp 1961 of SEQ
ID NO: 31

9
occurs at bp 1990 through bp 2119 of SEQ
ID NO: 31

15
occurs at bp 2120 through bp 4738 of SEQ
ID NO: 31

31

cgegetegetegetcactgaggecgecegggecaaageceggg
cgtegggegaccetttggtegeceggectecagtgagegagega
gegegeagagagggagtggggtaccacgegtttgtectetee
ctgcttggecttaaccagecacatttetcaactgaceccact
cactgcagaggtgaaaactaccatgecaggtectgetggetyg
ggggaggggtgggcaataggcectggatttgecagagetgeca
ctgtagatgtagtcatatttacgatttececttecacctettat
taccectggtggtggtggtgggggggggggggtgcteteteag
caaccccaccecgggatettgaggagaaagagggcagagaaa
agagggaatgggactggeccagateccagecccacageeggg
cttecacatggecgagcaggaactecagagcaggageacaca
aaggagggctttgatgegectecagecaggeccaggectete
ceccteteccetttetetetgggtettectttgececcactgag
ggcctectgtgageccgatttaacggaaactgtgggeggtga
gaagttccttatgacacactaatcccaacctgetgaceggac
cacgcctecageggagggaacctetagagetecaggacatte
aggtaccaggtagccccaaggaggagetgecgaategatgga
tcgggaactgaaaaaccagaaagttaactggtaagtttagte
tttttgtecttttatttcaggteceggatecggtggtggtgea
aatcaaagaactgctectcagtggatgttgectttactteta
ggcctgtacggaagtgttacttetgetctaaaagetgeggaa
ttgtaccegeccegggatecategattgaattececeggggat
cctetagagtegaaattegecaccatggtgagecaagggegag
gagcetgttcaccggggtggtgeccatectggtegagetggac
ggcgacgtaaacggccacaagttcagegtgtecggegaggge
gagggcgatgccacctacggcaagcetgacectgaagtteate
tgcaccaccggcaagetgecegtgeectggeccaceectegtyg
accaccctgacctacggegtgeagtgettecagecgetaceee
gaccacatgaagcagcacgacttcttcaagtecgecatgece
gaaggctacgtccaggagcegcaccatettettcaaggacgac
ggcaactacaagacccegegecgaggtgaagttecgagggegac
accctggtgaaccgcategagetgaagggeategacttcaag
gaggacggcaacatcctggggcacaagetggagtacaactac
aacagccacaacgtctatatcatggecgacaagcagaagaac
ggcatcaaggtgaacttcaagatccgecacaacategaggac
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TABLE 2-continued

Plasmid Composition
Plasmid Composition

Elements

SEQUENCE IDENTIFIER (SEQ. ID. NO:)AND
SEQUENCE INFORMATION

ggcagegtgcagetegecgaccactaccagcagaacaccccd
atcggegacggeccegtgetgetgeccgacaaccactaccetyg
agcacccagtcecgecctgagcaaagacceccaacgagaagege
gatcacatggtcctgetggagttegtgacegecgeegggate
actcteggcatggacgagetgtacaagtaatagggtaceggt
cgacctgcagaagettgectegageagegetgetegagagat
ctggatcataatcagccataccacatttgtagaggttttact
tgctttaaaaaaccteccacaccteccectgaacctgaaaca
taaaatgaatgcaattgttgttgttaacttgtttattgcage
ttataatggttacaaataaagcaatagcatcacaaatttcac
aaataaagcatttttttcactgecattctagttgtggtttgte
caaactcatcaatgtatcttatcatgtetggtaaccacgtge
ggaccgagceggecgcaggaaccecectagtgatggagttggeca
ctcectetetgegegetegetegetcactgaggeegggegac
caaaggtegeccgacgeccgggetttgecegggeggecteag
tgagcgagcgagegegcagetgectgeaggggegectgatge
ggtattttctecttacgcatcetgtgeggtatttecacacegea
tacgtcaaagcaaccatagtacgegecctgtageggegeatt
aagcgeggegggtgtggtggttacgegeagegtgacegetac
acttgccagegecttagegecegetectttegetttettece
ttcectttetegecacgttegeeggettteceegtecaagetet
aaatcgggggcteectttagggttecgatttagtgetttacyg
gecacctcgaccccaaaaaacttgatttgggtgatggtteacy
tagtgggccategecctgatagacggtttttegeectttgac
gttggagtccacgttcetttaatagtggactettgttecaaac
tggaacaacactcaactctatctegggetattettttgattt
ataagggattttgccgattteggtetattggttaaaaaatga
getgatttaacaaaaatttaacgcgaattttaacaaaatatt
aacgtttacaattttatggtgcactctcagtacaatctgete
tgatgccgcatagttaagecagecccgacacecegecaacace
cgctgacgegeactgacgggettgtetgeteceggeatecge
ttacagacaagctgtgaccgtetecgggagetgeatgtgtea
gaggttttcaccgtcatcaccgaaacgegegagacgaaagygg
cctegtgatacgectatttttataggttaatgtcatgataat
aatggtttcttagacgtcaggtggecactttteggggaaatgt
gegeggaacccectatttgtttatttttetaaatacattcaaa
tatgtatccgctcatgagacaataaccctgataaatgettea
ataatattgaaaaaggaagagtatgagtattcaacatttceg
tgtcgeccttatteccttttttgeggeattttgecttectgt
ttttgctcacccagaaacgetggtgaaagtaaaagatgetga
agatcagttgggtgcacgagtgggttacatcgaactggatcet
caacagcggtaagatccttgagagttttegececcgaagaacyg
ttttccaatgatgagcacttttaaagttetgetatgtggege
ggtattatccegtattgacgcecgggcaagagcaacteggteg
ccgcatacactattcetcagaatgacttggttgagtactcace
agtcacagaaaagcatcttacggatggcatgacagtaagaga
attatgcagtgctgccataaccatgagtgataacactgegge
caacttacttctgacaacgatceggaggaccgaaggagetaac
cgcttttttgcacaacatgggggatcatgtaactegecttga
tcgttgggaacceggagctgaatgaagecataccaaacgacga
gegtgacaccacgatgectgtagcaatggcaacaacgttgeg
caaactattaactggcgaactacttactectagetteccggea
acaattaatagactggatggaggcggataaagttgcaggace
acttctgegeteggeccttecggetggetggtttattgetga
taaatctggagccggtgagegtgggtetegeggtatecattge
agcactggggccagatggtaagecctecegtategtagttat
ctacacgacggggagtcaggcaactatggatgaacgaaatag
acagatcgctgagataggtgectcactgattaagecattggta
actgtcagaccaagtttactcatatatactttagattgattt
aaaacttcatttttaatttaaaaggatctaggtgaagatcct
ttttgataatctcatgaccaaaatcccttaacgtgagtttte
gttccactgagegtcagaccccgtagaaaagatcaaaggate
ttcttgaaatcctttttttetgegegtaatetgetgettgea
aacaaaaaaaccaccgctaccageggtggtttgtttgeegga
tcaagagctaccaactctttttecgaaggtaactggetteag
cagagcgcagataccaaatactgttettetagtgtageegta
gttaggccaccacttcaagaactctgtagcaccgectacata
cctegetetgetaatectgttaccagtggetgetgecagtygg
cgataagtcgtgtettacegggttggactcaagacgatagtt
accggataaggegcageggtegggetgaacggggggttegtyg
cacacagcccagcttggagegaacgacctacaccgaactgag
atacctacagcgtgagctatgagaaagegecacgetteccga

agggagaaaggcggacaggtateceggtaageggeagggtegg
aacaggagagcgcacgagggagettecagggggaaacgectyg
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TABLE 2-continued

Plasmid Composition
Plasmid Composition

Elements

SEQUENCE IDENTIFIER (SEQ. ID. NO:)AND
SEQUENCE INFORMATION

GENE CASSETTE
OF PLASMID
TMO16 OCCURS AT
BP 1 THROUGH
2119 OF SEQ ID
NO: 31

gtatctttatagtcctgtegggtttegecacctetgacttga
gegtegatttttgtgatgetegtcaggggggeggagectatyg
gaaaaacgccagcaacgeggectttttacggttectggectt
ttgctggecttttgetcacatgtectgeaggeagety

56

cgegetegetegetcactgaggecgecegggecaaageceggg
cgtegggegaccetttggtegeceggectecagtgagegagega
gegegeagagagggagtggggtaccacgegtttgtectetee
ctgcttggecttaaccagecacatttetcaactgaceccact
cactgcagaggtgaaaactaccatgecaggtectgetggetyg

ggggaggggtgggcaataggcectggatttgecagagetgeca
ctgtagatgtagtcatatttacgatttececttecacctettat

taccectggtggtggtggtgggggggggggggtgcteteteag
caaccccaccecgggatettgaggagaaagagggcagagaaa
agagggaatgggactggeccagateccagecccacageeggg
cttecacatggecgagcaggaactecagagcaggageacaca
aaggagggctttgatgegectecagecaggeccaggectete
ceccteteccetttetetetgggtettectttgececcactgag
ggcctectgtgageccgatttaacggaaactgtgggeggtga
gaagttccttatgacacactaatcccaacctgetgaceggac
cacgcctecageggagggaacctetagagetecaggacatte
aggtaccaggtagccccaaggaggagetgecgaategatgga
tcgggaactgaaaaaccagaaagttaactggtaagtttagte
tttttgtecttttatttcaggteceggatecggtggtggtgea
aatcaaagaactgctectcagtggatgttgectttactteta
ggcctgtacggaagtgttacttetgetctaaaagetgeggaa
ttgtaccegeccegggatecategattgaattececeggggat
cctetagagtegaaattegecaccatggtgagecaagggegag
gagcetgttcaccggggtggtgeccatectggtegagetggac
ggcgacgtaaacggccacaagttcagegtgtecggegaggge
gagggcgatgccacctacggcaagcetgacectgaagtteate
tgcaccaccggcaagetgecegtgeectggeccaceectegtyg
accaccctgacctacggegtgeagtgettecagecgetaceee
gaccacatgaagcagcacgacttcttcaagtecgecatgece
gaaggctacgtccaggagcegcaccatettettcaaggacgac
ggcaactacaagacccegegecgaggtgaagttecgagggegac
accctggtgaaccgcategagetgaagggeategacttcaag
gaggacggcaacatcctggggcacaagetggagtacaactac
aacagccacaacgtctatatcatggecgacaagcagaagaac
ggcatcaaggtgaacttcaagatccgecacaacategaggac
ggcagegtgcagetegecgaccactaccagcagaacaccccd
atcggegacggeccegtgetgetgeccgacaaccactaccetyg
agcacccagtcecgecctgagcaaagacceccaacgagaagege
gatcacatggtcctgetggagttegtgacegecgeegggate
actcteggcatggacgagetgtacaagtaatagggtaceggt
cgacctgcagaagettgectegageagegetgetegagagat
ctggatcataatcagccataccacatttgtagaggttttact
tgctttaaaaaaccteccacaccteccectgaacctgaaaca
taaaatgaatgcaattgttgttgttaacttgtttattgcage
ttataatggttacaaataaagcaatagcatcacaaatttcac
aaataaagcatttttttcactgecattctagttgtggtttgte
caaactcatcaatgtatcttatcatgtetggtaaccacgtge
ggaccgagceggecgcaggaaccecectagtgatggagttggeca
ctcectetetgegegetegetegetcactgaggeegggegac
caaaggtegeccgacgeccgggetttgecegggeggecteag
tgagcgagcgagegegeag

Plasmid TM035 Composition

5' ITR

Human RLBP1
Promoter (long)

Added Kozak

2
occurs at bp 1 through bp 119 of SEQ ID
NO: 32

10
occurs at bp 137 through bp 3293 of SEQ ID
NO: 32

5
occurs at bp 3327 through bp 3332 of SEQ
ID NO: 32
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TABLE 2-continued

Plasmid Composition
Plasmid Composition

SEQUENCE IDENTIFIER (SEQ. ID. NO:)AND

Elements SEQUENCE INFORMATION

E_GFP 24
occurs at bp 3333 through bp 4052 of SEQ
ID NO: 32

SV40 POLYA 8
occurs at bp 4110 through bp 4345 of SEQ
ID NO: 32

3' ITR 9

AMP BACTERIAL
BACKBONE

Sequence of
TMO035 Plasmid

occurs at bp 4374 through bp 4503 of SEQ
ID NO: 32

15
occurs at bp 4504 through bp 7122 of SEQ
ID NO: 32

32

ctgegegetegetegeteactgaggecgecegggegteggge
gacctttggtegeccggectcagtgagegagegagegegeag
agagggagtggccaactecatcactaggggttectgeggeeg
cacgcagettttgtectetecctgettggecttaaccageca
catttctcaactgaccccactecactgecagaggtgaaaactac
catgccaggtectgetggetgggggaggggtgggeaatagge
ctggatttgccagagetgecactgtagatgtagtcatattta
cgatttcecttecacctettattacectggtggtggtggtggg
ggggggggggtgctcetetcageaaccccaccecgggatetty
aggagaaagagggcagagaaaagagggaatgggactggecca
gatcccagecccacagecegggcettecacatggecgageagga
actccagagcaggagcacacaaaggagggetttgatgegect
ccageccaggeccaggectetecectetecectttetetetgg
gtcttectttgecccactgagggectectgtgageccgattt
aacggaaactgtgggceggtgagaagttecttatgacacacta
atcccaacctgetgaccggaccacgectecageggagggaac
ctctagagcetcecaggacattecaggtaccaggtagecccaagg
aggagctgecgacctggcaggtaagtcaatacetggggettyg
cctgggecagggageccaggactggggtgaggactcagggga
gecagggagaccacgtcccaagatgectgtaaaactgaaacca
cctggecattetecaggttgagecagaccaatttgatggeag
atttagcaaataaaaatacaggacacccagttaaatgtgaat
ttcagatgaacagcaaatacttttttagtattaaaaaagtte
acatttaggctcacgectgtaateccageactttgggaggece
gaggcaggcagatcacctgaggtcaggagttegagaccagec
tggccaacatggtgaaaccccatctecactaaaaataccaaa
aattagccaggegtgetggtgggeacctgtagttecagetac
tcaggaggctaaggcaggagaattgettgaacctgggaggea
gaggttgcagtgagctgagatcgcaccattgcactetagect
gggcgacaagaacaaaactccatctcaaaaaaaaaaaaaaaa
aaaaagttcacatttaactgggcattctgtatttaattggta
atctgagatggcagggaacagcatcagcatggtgtgagggat
aggcattttttcattgtgtacagettgtaaatcagtattttt
aaaactcaaagttaatggcttgggecatatttagaaaagagtt
gecgcacggacttgaaccectgtattectaaaatetaggatet
tgttctgatggtctgcacaactggetgggggtgtecagecac
tgtcecctettgectgggetececagggeagttetgteagect
ctccatttecattectgttecageaaaacccaactgatagea
cagcagcatttcagectgtetacctetgtgeccacatacetyg
gatgtctaccagccagaaaggtggcettagatttggttectgt
gggtggattatggcccccagaacttecctgtgettgetgggy
gtgtggagtggaaagagcaggaaatgggggaccctecgatac
tctatgggggtectecaagtetetttgtgecaagttagggtaa
taatcaatatggagctaagaaagagaaggggaactatgettt
agaacaggacactgtgccaggagcattgcagaaattatatgg
ttttcacgacagttctttttggtaggtactgttattatecte
agtttgcagatgaggaaactgagacccagaaaggttaaataa
cttgctagggtcacacaagtcataactgacaaagectgatte
aaacccaggtcteectaacctttaaggtttetatgacgecag
ctctectagggagtttgtettecagatgtettggetetaggtyg
tcaaaaaaagacttggtgtcaggcaggcataggttcaagtee
caactctgtcacttaccaactgtgactaggtgattgaactga
ccatggaacctggtcacatgecaggagcaggatggtgaagggt
tcttgaaggcacttaggcaggacatttaggcaggagagaaaa
cctggaaacagaagagctgtetecaaaaatacccactgggga
agcaggttgtcatgtgggecatgaatgggacctgttetggta
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TABLE 2-continued

Plasmid Composition
Plasmid Composition

Elements

SEQUENCE IDENTIFIER (SEQ. ID. NO:)AND
SEQUENCE INFORMATION

accaagcattgcttatgtgtecattacatttcataacactte
catcctactttacagggaacaaccaagactggggttaaatcet
cacagcctgcaagtggaagagaagaacttgaacccaggteca
acttttgegecacagcaggetgectettggtectgacaggaa
gtcacaacttgggtctgagtactgatcectggetattttttyg
getgtgttaccttggacaagtcacttattectectecegttt
cctectatgtaaaatggaaataataatgttgaccetgggtet
gagagagtggatttgaaagtacttagtgcatcacaaagcaca
gaacacacttccagtctegtgattatgtacttatgtaactgg
tcatcacccatcttgagaatgaatgecattggggaaagggeca
tccactaggetgegaagtttetgagggactecttegggetygg
agaaggatggccacaggagggaggagagattgecttatectg
cagtgatcatgtcattgagaacagagccagattettttttte
ctggcagggccaacttgttttaacatctaaggactgagetat
ttgtgtctgtgecctttgtecaagecagtgttteccaaagtgt
agcccaagaaccatcteectcagagecaccaggaagtgettt
aaattgcaggttcctaggecacagectgecacctgecagagtea
gaatcatggaggttgggacccaggcacctgegtttetaacaa
atgcctegggtgattetgatgeaattgaaagtttgagatceca
cagttctgagacaataacagaatggtttttectaaccectgea
gecctgacttectatectagggaaggggecggctggagagge
caggacagagaaagcagatcecttetttttecaaggactetyg
tgtcttccataggcaacgaattecceggggatectetagagt
cgaaattegecaccatggtgagecaagggegaggagetgttea
ceggggtggtgeccatectggtegagetggacggegacgtaa
acggccacaagttcagegtgtecggegagggegagggegatg
ccacctacggcaagctgacectgaagtteatetgeaccaceg
gecaagctgecegtgeectggeccacectegtgaccacectga
cctacggegtgecagtgetteagecgetacececgaccacatga
agcagcacgacttettcaagtecgecatgeccgaaggetacyg
tccaggagegcaccatcttettcaaggacgacggecaactaca
agaccegegecgaggtgaagttegagggegacacectggtga
accgcatcgagetgaagggeategacttcaaggaggacggea
acatcctggggcacaagctggagtacaactacaacagecaca
acgtctatatcatggecgacaagcagaagaacggcatcaagg
tgaacttcaagatccgecacaacatcegaggacggecagegtge
agctecgecgaccactaccagecagaacaccceccateggegacyg
geceegtgetgetgeccgacaaccactacctgagecacecagt
cecgecctgagcaaagaceccaacgagaagegegatcacatgg
tcectgetggagttegtgacegecgecgggatcacteteggea
tggacgagctgtacaagtaatagggtaceggtegacctgeag
aagcttgectegagcagegetgetegagagatetggatcata
atcagccataccacatttgtagaggttttacttgetttaaaa
aaccteccacaccteccectgaacctgaaacataaaatgaat
gcaattgttgttgttaacttgtttattgcagettataatggt
tacaaataaagcaatagcatcacaaatttcacaaataaagca
tttttttcactgcattctagttgtggtttgtecaaactecate
aatgtatcttatcatgtectggtaaccacgtgeggacegageg
gecgecaggaacccectagtgatggagttggecacteectetet
gegegetegetegeteactgaggecgggegaccaaaggtaege
ccgacgeccgggetttgecegggeggectcagtgagegageg
agcgcgcagetgectgecaggggegectgatgeggtattttet
ccttacgecatctgtgeggtatttecacacegecatacgtcaaag
caaccatagtacgegecctgtageggegeattaagegeggeg
ggtgtggtggttacgegecagegtgaccegctacacttgecage
gecttagegecegetectttegetttetteccttectttete
gecacgttegecggettteccegtcaagetctaaat cgggygy
ctcectttagggttecgatttagtgetttacggecacctegac
cccaaaaaacttgatttgggtgatggttecacgtagtgggeca
tcgecctgatagacggtttttegecctttgacgttggagtee
acgttctttaatagtggactettgttecaaactggaacaaca
ctcaactctatctegggetattettttgatttataagggatt
ttgccgattteggtctattggttaaaaaatgagetgatttaa
caaaaatttaacgcgaattttaacaaaatattaacgtttaca
attttatggtgcactctcagtacaatctgetetgatgeegea
tagttaagccagccccgacaccegecaacaceegetgacgeg
cectgacgggettgtetgeteceggeatecgettacagacaa
getgtgaccegtetecgggagetgeatgtgtcagaggttttea
cegteatcaccgaaacgegegagacgaaagggectegtgata
cgcctatttttataggttaatgtcatgataataatggtttet
tagacgtcaggtggcactttteggggaaatgtgegeggaace
cctatttgtttatttttcetaaatacattcaaatatgtatceeg
ctcatgagacaataaccctgataaatgcttcaataatattga
aaaaggaagagtatgagtattcaacatttecegtgtegecctt
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TABLE 2-continued

Plasmid Composition
Plasmid Composition

Elements

SEQUENCE IDENTIFIER (SEQ. ID. NO:)AND
SEQUENCE INFORMATION

GENE CASSETTE
OF PLASMID
TMO35 OCCURS AT
BP 1 THROUGH
4503 OF SEQ ID

NO:

32

attcccttttttgeggecattttgecttectgtttttgeteac
ccagaaacgctggtgaaagtaaaagatgetgaagatcagttg
ggtgcacgagtgggttacatcgaactggatctcaacageggt
aagatccttgagagttttegeccegaagaacgttttecaatyg
atgagcacttttaaagttectgetatgtggegeggtattatee
cgtattgacgccegggcaagagcaacteggtegecgeatacac
tattctcagaatgacttggttgagtactcaccagtcacagaa
aagcatcttacggatggcatgacagtaagagaattatgcagt
getgecataaccatgagtgataacactgeggecaacttactt
ctgacaacgatcggaggaccgaaggagctaacegettttttg
cacaacatgggggatcatgtaactegecttgategttgggaa
ccggagetgaatgaagecataccaaacgacgagegtgacace
acgatgcctgtagcaatggcaacaacgttgegcaaactatta
actggcgaactacttactctagettecceggcaacaattaata
gactggatggaggcggataaagttgcaggaccacttetgege
teggeccttecggetggetggtttattgetgataaatetgga
gecggtgagegtgggtcetegeggtatcattgeageactggygy
ccagatggtaagccectecegtategtagttatctacacgacyg
gggagtcaggcaactatggatgaacgaaatagacagatcget
gagataggtgcctcactgattaagcattggtaactgtcagac
caagtttactcatatatactttagattgatttaaaacttcat
ttttaatttaaaaggatctaggtgaagatcctttttgataat
ctcatgaccaaaatcccttaacgtgagttttegttecactga
gegtcagaccccgtagaaaagatcaaaggatettettgaaat
cctttttttetgegegtaatetgetgettgcaaacaaaaaaa
ccaccgctaccageggtggtttgtttgecggatcaagageta
ccaactctttttecgaaggtaactggettcagecagagegeag
ataccaaatactgttcttetagtgtagecgtagttaggecac
cacttcaagaactctgtagcaccgectacatacctegetetyg
ctaatcctgttaccagtggetgetgecagtggegataagteg
tgtcttaccgggttggactcaagacgatagttaceggataag
gegeageggt cgggctgaacggggggttegtgeacacagece
agcttggagcegaacgacctacaccgaactgagatacctacag
cgtgagctatgagaaagegecacgetteccgaagggagaaag
geggacaggtatceggtaageggcagggteggaacaggagag
cgcacgagggagcet tecagggggaaacgectggtatetttat
agtcctgtegggtttegecacctetgacttgagegtegattt
ttgtgatgctegtcaggggggeggagectatggaaaaacgee
agcaacgcggectttttacggttectggecttttgetggect
tttgctcacatgtectgecaggeayg

57

ctgegegetegetegeteactgaggecgecegggegteggge
gacctttggtegeccggectcagtgagegagegagegegeag
agagggagtggccaactecatcactaggggttectgeggeeg
cacgcagettttgtectetecctgettggecttaaccageca
catttctcaactgaccccactecactgecagaggtgaaaactac
catgccaggtectgetggetgggggaggggtgggeaatagge
ctggatttgccagagetgecactgtagatgtagtcatattta
cgatttcecttecacctettattacectggtggtggtggtggg
ggggggggggtgctcetetcageaaccccaccecgggatetty
aggagaaagagggcagagaaaagagggaatgggactggecca
gatcccagecccacagecegggcettecacatggecgageagga
actccagagcaggagcacacaaaggagggetttgatgegect
ccageccaggeccaggectetecectetecectttetetetgg
gtcttectttgecccactgagggectectgtgageccgattt
aacggaaactgtgggceggtgagaagttecttatgacacacta
atcccaacctgetgaccggaccacgectecageggagggaac
ctctagagcetcecaggacattecaggtaccaggtagecccaagg
aggagctgecgacctggcaggtaagtcaatacetggggettyg
cctgggecagggageccaggactggggtgaggactcagggga
gecagggagaccacgtcccaagatgectgtaaaactgaaacca
cctggecattetecaggttgagecagaccaatttgatggeag
atttagcaaataaaaatacaggacacccagttaaatgtgaat
ttcagatgaacagcaaatacttttttagtattaaaaaagtte
acatttaggctcacgectgtaateccageactttgggaggece
gaggcaggcagatcacctgaggtcaggagttegagaccagec
tggccaacatggtgaaaccccatctecactaaaaataccaaa
aattagccaggegtgetggtgggeacctgtagttecagetac
tcaggaggctaaggcaggagaattgettgaacctgggaggea
gaggttgcagtgagctgagatcgcaccattgcactetagect
gggcgacaagaacaaaactccatctcaaaaaaaaaaaaaaaa
aaaaagttcacatttaactgggcattctgtatttaattggta
atctgagatggcagggaacagcatcagcatggtgtgagggat
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TABLE 2-continued

Plasmid Composition
Plasmid Composition

Elements

SEQUENCE IDENTIFIER (SEQ. ID. NO:)AND
SEQUENCE INFORMATION

aggcattttttcattgtgtacagettgtaaatcagtattttt
aaaactcaaagttaatggcttgggecatatttagaaaagagtt
gecgcacggacttgaaccectgtattectaaaatetaggatet
tgttctgatggtctgcacaactggetgggggtgtecagecac
tgtcecctettgectgggetececagggeagttetgteagect
ctccatttecattectgttecageaaaacccaactgatagea
cagcagcatttcagectgtetacctetgtgeccacatacetyg
gatgtctaccagccagaaaggtggcettagatttggttectgt
gggtggattatggcccccagaacttecctgtgettgetgggy
gtgtggagtggaaagagcaggaaatgggggaccctecgatac
tctatgggggtectecaagtetetttgtgecaagttagggtaa
taatcaatatggagctaagaaagagaaggggaactatgettt
agaacaggacactgtgccaggagcattgcagaaattatatgg
ttttcacgacagttctttttggtaggtactgttattatecte
agtttgcagatgaggaaactgagacccagaaaggttaaataa
cttgctagggtcacacaagtcataactgacaaagectgatte
aaacccaggtcteectaacctttaaggtttetatgacgecag
ctctectagggagtttgtettecagatgtettggetetaggtyg
tcaaaaaaagacttggtgtcaggcaggcataggttcaagtee
caactctgtcacttaccaactgtgactaggtgattgaactga
ccatggaacctggtcacatgecaggagcaggatggtgaagggt
tcttgaaggcacttaggcaggacatttaggcaggagagaaaa
cctggaaacagaagagctgtetecaaaaatacccactgggga
agcaggttgtcatgtgggecatgaatgggacctgttetggta
accaagcattgcttatgtgtecattacatttcataacactte
catcctactttacagggaacaaccaagactggggttaaatcet
cacagcctgcaagtggaagagaagaacttgaacccaggteca
acttttgegecacagcaggetgectettggtectgacaggaa
gtcacaacttgggtctgagtactgatcectggetattttttyg
getgtgttaccttggacaagtcacttattectectecegttt
cctectatgtaaaatggaaataataatgttgaccetgggtet
gagagagtggatttgaaagtacttagtgcatcacaaagcaca
gaacacacttccagtctegtgattatgtacttatgtaactgg
tcatcacccatcttgagaatgaatgecattggggaaagggeca
tccactaggetgegaagtttetgagggactecttegggetygg
agaaggatggccacaggagggaggagagattgecttatectg
cagtgatcatgtcattgagaacagagccagattettttttte
ctggcagggccaacttgttttaacatctaaggactgagetat
ttgtgtctgtgecctttgtecaagecagtgttteccaaagtgt
agcccaagaaccatcteectcagagecaccaggaagtgettt
aaattgcaggttcctaggecacagectgecacctgecagagtea
gaatcatggaggttgggacccaggcacctgegtttetaacaa
atgcctegggtgattetgatgeaattgaaagtttgagatceca
cagttctgagacaataacagaatggtttttectaaccectgea
gecctgacttectatectagggaaggggecggctggagagge
caggacagagaaagcagatcecttetttttecaaggactetyg
tgtcttccataggcaacgaattecceggggatectetagagt
cgaaattegecaccatggtgagecaagggegaggagetgttea
ceggggtggtgeccatectggtegagetggacggegacgtaa
acggccacaagttcagegtgtecggegagggegagggegatg
ccacctacggcaagctgacectgaagtteatetgeaccaceg
gecaagctgecegtgeectggeccacectegtgaccacectga
cctacggegtgecagtgetteagecgetacececgaccacatga
agcagcacgacttettcaagtecgecatgeccgaaggetacyg
tccaggagegcaccatcttettcaaggacgacggecaactaca
agaccegegecgaggtgaagttegagggegacacectggtga
accgcatcgagetgaagggeategacttcaaggaggacggea
acatcctggggcacaagctggagtacaactacaacagecaca
acgtctatatcatggecgacaagcagaagaacggcatcaagg
tgaacttcaagatccgecacaacatcegaggacggecagegtge
agctecgecgaccactaccagecagaacaccceccateggegacyg
geceegtgetgetgeccgacaaccactacctgagecacecagt
cecgecctgagcaaagaceccaacgagaagegegatcacatgg
tcectgetggagttegtgacegecgecgggatcacteteggea
tggacgagctgtacaagtaatagggtaceggtegacctgeag
aagcttgectegagcagegetgetegagagatetggatcata
atcagccataccacatttgtagaggttttacttgetttaaaa
aaccteccacaccteccectgaacctgaaacataaaatgaat
gcaattgttgttgttaacttgtttattgcagettataatggt
tacaaataaagcaatagcatcacaaatttcacaaataaagca
tttttttcactgcattctagttgtggtttgtecaaactecate
aatgtatcttatcatgtectggtaaccacgtgeggacegageg
gecgecaggaacccectagtgatggagttggecacteectetet
gegegetegetegeteactgaggecgggegaccaaaggtaege
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TABLE 2-continued

Plasmid Composition
Plasmid Composition

SEQUENCE IDENTIFIER (SEQ. ID. NO:)AND

Elements SEQUENCE INFORMATION
ccgacgeccegggetttgeccgggeggectecagtgagegageyg
agcgegcag

Plasmid AG012 Composition

5' ITR 2
occurs @ bp 1 through bp 119 of SEQ ID NO:
33

SYNUCLEIN 13

INTRONIC occurs @ bp 148 through bp 2601 of SEQ ID

SEQUENCE AS NO: 33

STUFFER

SEQUENCE

SV40 POLYA 8

RLBP1 INTRONIC
SEQUENCE AS
STUFFER
SEQUENCE

3' ITR

AMP BACTERIAL
BACKBONE

Sequence of
AGO012 Plasmid

occurs @ bp 2640 through bp 2875 of SEQ ID
NO: 33

14
occurs at bp 2883 through bp 4385 of SEQ
ID NO: 33

9
occurs at bp 4414 through bp 4543 of SEQ
ID NO: 33

15
occurs at bp 4544 through bp 7162 of SEQ
ID NO: 33

33

ctgegegetegetegeteactgaggecgecegggegteggge
gacctttggtegeccggectcagtgagegagegagegegeag
agagggagtggccaactecatcactaggggttectgeggeeg
cacgcgtgacgtegtttaaacgggecceggtgttateteatt
cttttttetectetgtaagttgacatgtgatgtgggaacaaa
ggggataaagtcattattttgtgctaaaatcgtaattggaga
ggacctectgttagetgggetttettetatttattgtggtygy
ttactggagttecttettetagttttaggatatatatatata
ttttttttttttectttecctgaagatataataatatatatac
ttctgaagattgagatttttaaattagttgtattgaaaacta
gctaatcagcaatttaaggctagettgagacttatgtettga
atttgtttttgtaggctecaaaaccaaggagggagtggtgea
tggtgtggcaacaggtaagctecattgtgettatateccaaag
atgatatttaaagtatctagtgattagtgtggecccagtatte
aagattcctatgaaattgtaaaacaatcactgagcattctaa
gaacatatcagtcttattgaaactgaattctttataaagtat
ttttaaaaaggtaaatattgattataaataaaaaatatactt
gccaagaataatgagggcetttgaattgataagectatgtttaa
tttatagtaagtgggcatttaaatattctgaccaaaaatgta
ttgacaaactgctgacaaaaataaaatgtgaatattgcecata
attttaaaaaaagagtaaaatttctgttgattacagtaaaat
attttgaccttaaattatgttgattacaatattcctttgata
attcagagtgcatttcaggaaacacccttggacagtcagtaa
attgtttattgtatttatctttgtattgttatggtatageta
tttgtacaaatattattgtgcaattattacatttctgattat
attattcatttggcctaaatttaccaagaatttgaacaagte
aattaggtttacaatcaagaaatatcaaaaatgatgaaaagg
atgataatcatcatcagatgttgaggaagatgacgatgagag
tgccagaaatagagaaatcaaaggagaaccaaaatttaacaa
attaaaagcccacagacttgetgtaattaagttttetgttgt
aagtactccacgtttectggecagatgtggtgaagcaaaagat
ataatcagaaatataatttatatgatcggaaagcattaaaca
caatagtgcctatacaaataaaatgttectatcactgactte
taaaatggaaatgaggacaatgatatgggaatcttaatacag
tgttgtggataggactaaaaacacaggagtcagatcttettg
gttcaacttcctgettactecttaccagetgtgtgtttttty
caaggttcttcacctetatgtgatttagettectecatcetata
aaataattcagtgaattaatgtacacaaaacatctggaaaac
aaaagcaaacaatatgtattttataagtgttacttatagttt
tatagtgaactttcttgtgecaacatttttacaactagtggag
aaaaatatttctttaaatgaatacttttgatttaaaaatcag
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TABLE 2-continued

Plasmid Composition
Plasmid Composition

Elements

SEQUENCE IDENTIFIER (SEQ. ID. NO:)AND
SEQUENCE INFORMATION

agtgtaaaaataaaacagactcctttgaaactagttetgtta
gaagttaattgtgcacctttaatgggctctgttgcaatccaa
cagagaagtagttaagtaagtggactatgatggettectaggg
acctcctataaatatgatattgtgaagcatgattataataag
aactagataacagacaggtggagactccactatctgaagagg
gtcaacctagatgaatggtgttccatttagtagttgaggaag
aacccatgaggtttagaaagcagacaagcatgtggcaagtte
tggagtcagtggtaaaaattaaagaacccaactattactgte
acctaatgatctaatggagactgtggagatgggetgeatttt
tttaatcttectecagaatgecaaaatgtaaacacatatetgt
gtgtgtgtgtgtgtgtgtgtgtgtgtgtgagagagagagaga
gagagagagagactgaagtttgtacaattagacattttataa
aatgttttctgaaggacagtggctcacaatcttaagtttceta
acattgtacaatgttgggagactttgtatactttattttcte
tttagcatattaaggaatctgagatgtectacagtaaagaaa
tttgcattacatagttaaaatcagggttattcaaactttttg
attattgaaacctttettecattagttactagggttgaatgaa
actagtgttccacagaaaactatgggaaatgttgetaggeag
taaggacatggtgatttcagcatgtgcaatatttacagegat
tgcacccatggaccaccctggecagtagtgaaataaccaaaaa
tgctgtcataactagtatggctatgagaaacacattgggeag
aagcttgectegagcagegetgetegagagatetggatcata
atcagccataccacatttgtagaggttttacttgetttaaaa
aaccteccacaccteccectgaacctgaaacataaaatgaat
gcaattgttgttgttaacttgtttattgcagettataatggt
tacaaataaagcaatagcatcacaaatttcacaaataaagca
tttttttcactgcattctagttgtggtttgtecaaactecate
aatgtatcttatcatgtctggtaaccattetecaggttgage
cagaccaatttgatggtagatttagcaaataaaaatacagga
cacccagttaaatgtgaatttecgatgaacagcaaatacttt
tttagtattaaaaaagttcacatttaggctcacgectgtaat
cccageactttgggaggecgaggecaggeagatcacectgaggt
caggagttcgagaccagectggecaacatggtgaaaccecat
ctccactaaaaataccaaaaattagecaggegtgetggtggg
cacctgtagttecagetactcaggaggctaaggcaggagaat
tgcttgaacctgggaggcagaggttgecagtgagetgagateg
caccattgcactctagectgggegacaagaacaaaactecat
ctcaaaaaaaaaaaaaaaaaaaaagttcacatttaactggge
attctgtatttaattggtaatctgagatggcagggaacagca
tcagcatggtgtgagggataggecattttttecattgtgtacag
cttgtaaatcagtatttttaaaactcaaagttaatggettgg
gecatatttagaaaagagttgccgcacggacttgaaccctgta
ttcctaaaatctaggatettgttetgatggtetgeacaactyg
getgggggtgtecagecactgteectettgectgggetecee
agggcagttetgtcagectetecatttecattectgttecag
caaaacccaactgatagcacagcagecatttcagectgtetac
ctectgtgeccacatacctggatgtetaccagecagaaaggtyg
gettagatttggttectgtgggtggattatggecccecagaac
ttcectgtgettgetgggggtgtggagtggaaagagecaggaa
atgggggaccctecgatactetatgggggtectecaagtete
tttgtgcaagttagggtaataatcaatatggagctaagaaag
agaaggggaactatgctttagaacaggacactgtgecaggag
cattgcagaaattatatggttttcacgacagttetttttggt
aggtactgttattatcctecagtttgecagatgaggaaactgag
acccagaaaggttaaataacttgetagggtcacacaagteat
aactgacaaagcctgattcaaacccaggtetecctaacettt
aaggtttctatgacgecagetctectagggagtttgtettea
gatgtcttggctctaggtgtcaaaaaaagacttggtgtcagy
caggcataggttcaagtcccaactetgtecacttaccaactgt
gactaggtgattgaactgaccatggaacctggtcacatgeag
gagcaggatggtgaagggttcttgaaggcacttaggcaggac
atttaggcaggagagaaaacctggaaacagaagagetgtete
caaaaatacccactggggaagcaggttgtcatgtgggecatg
aatgggacctgttetggggtaaccacgtgeggacegagegge
cgcaggaaccectagtgatggagttggecactecctetetge
gegetegetegetcactgaggecgggegaccaaaggtegece
gacgccegggetttgecegggeggect cagtgagegagegag
cgcgeagetgectgecaggggegectgatgeggtattttetee
ttacgcatctgtgeggtatttecacaccgecatacgtcaaagea
accatagtacgegecctgtageggegeattaagegeggeggg
tgtggtggttacgegcagegtgacegetacacttgecagege
cttagegecegetectttegetttetteccttectttetege
cacgttegeeggettteccegtecaagetetaaateggggget
ccctttagggttecgatttagtgetttacggecacctegacee
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TABLE 2-continued

Plasmid Composition
Plasmid Composition

Elements

SEQUENCE IDENTIFIER (SEQ. ID. NO:)AND
SEQUENCE INFORMATION

INSERT OF
PLASMID AGO12
OCCURS AT BP 1
THROUGH 4543 OF
SEQ ID NO: 33
(USED AS
NEGATIVE
CONTROL FOR
GENE CASSETTE)

caaaaaacttgatttgggtgatggttcacgtagtgggecate
gecctgatagacggtttttegecctttgacgttggagtecac
gttetttaatagtggactcttgttcecaaactggaacaacact
caactctatctegggetattettttgatttataagggatttt
gecgattteggtctattggttaaaaaatgagetgatttaaca
aaaatttaacgcgaattttaacaaaatattaacgtttacaat
tttatggtgcactctcagtacaatectgetetgatgeegeata
gttaagccagccccgacacccgecaacaccegetgacgegea
ctgacgggcettgtetgeteceggeateegettacagacaage
tgtgaccgtetecgggagetgeatgtgtecagaggttttecace
gtcatcaccgaaacgcegegagacgaaagggectegtgatacyg
cctatttttataggttaatgtcatgataataatggtttetta
gacgtcaggtggcactttteggggaaatgtgegeggaaccce
tatttgtttatttttctaaatacattcaaatatgtatccget
catgagacaataaccctgataaatgcttcaataatattgaaa
aaggaagagtatgagtattcaacatttecegtgtegeecttat
tcecettttttgeggecattttgecttectgtttttgetecacee
agaaacgctggtgaaagtaaaagatgctgaagatcagttggg
tgcacgagtgggttacatcgaactggatctcaacageggtaa
gatccttgagagttttegecccgaagaacgttttecaatgat
gagcacttttaaagttctgctatgtggegeggtattateceg
tattgacgccgggcaagagcaacteggtegecgeatacacta
ttctcagaatgacttggttgagtactcaccagtcacagaaaa
gecatcttacggatggcatgacagtaagagaattatgcagtge
tgccataaccatgagtgataacactgeggecaacttacttet
gacaacgatcggaggaccgaaggagctaaccegettttttgea
caacatgggggatcatgtaactegecttgategttgggaace
ggagctgaatgaagccataccaaacgacgagegtgacaccac
gatgcctgtagcaatggcaacaacgttgegcaaactattaac
tggcgaactacttactctagetteceggcaacaattaataga
ctggatggaggceggataaagttgeaggaccacttetgegete
ggcecttecggetggetggtttattgetgataaatetggage
cggtgagegtgggtctegeggtatecattgeagecactggggece
agatggtaagcccteccgtategtagttatctacacgacggg
gagtcaggcaactatggatgaacgaaatagacagatcgetga
gataggtgcctcactgattaagcattggtaactgtcagacca
agtttactcatatatactttagattgatttaaaacttcattt
ttaatttaaaaggatctaggtgaagatcctttttgataatcet
catgaccaaaatcccttaacgtgagttttegttecactgage
gtcagacccegtagaaaagatcaaaggatettettgaaatee
tttttttetgegegtaatetgetgettgcaaacaaaaaaace
accgctaccageggtggtttgtttgecggatcaagagetace
aactctttttcecegaaggtaactggettecagecagagegeagat
accaaatactgttettctagtgtagecgtagttaggecacca
cttcaagaactctgtagecaccgectacatacctegetetget
aatcctgttaccagtggetgetgecagtggegataagtegtyg
tcttaccgggttggactcaagacgatagttaceggataagge
gecageggtcgggctgaacggggggttegtgeacacageccag
cttggagcgaacgacctacaccgaactgagatacctacageg
tgagctatgagaaagcgecacgetteccgaagggagaaagge
ggacaggtatccggtaageggcagggt cggaacaggagageg
cacgagggagcttecagggggaaacgectggtatetttatag
tcectgtegggtttegecacctetgacttgagegtegattttt
gtgatgctegtcaggggggceggagectatggaaaaacgecag
caacgcggectttttacggttectggecttttgetggecttt
tgctcacatgtectgecaggeag

58

ctgegegetegetegeteactgaggecgecegggegteggge
gacctttggtegeccggectcagtgagegagegagegegeag
agagggagtggccaactecatcactaggggttectgeggeeg
cacgcgtgacgtegtttaaacgggecceggtgttateteatt
cttttttetectetgtaagttgacatgtgatgtgggaacaaa
ggggataaagtcattattttgtgctaaaatcgtaattggaga
ggacctectgttagetgggetttettetatttattgtggtygy
ttactggagttecttettetagttttaggatatatatatata
ttttttttttttectttecctgaagatataataatatatatac
ttctgaagattgagatttttaaattagttgtattgaaaacta
gctaatcagcaatttaaggctagettgagacttatgtettga
atttgtttttgtaggctecaaaaccaaggagggagtggtgea
tggtgtggcaacaggtaagctecattgtgettatateccaaag
atgatatttaaagtatctagtgattagtgtggecccagtatte
aagattcctatgaaattgtaaaacaatcactgagcattctaa
gaacatatcagtcttattgaaactgaattctttataaagtat
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TABLE 2-continued

Plasmid Composition
Plasmid Composition

Elements

SEQUENCE IDENTIFIER (SEQ. ID. NO:)AND
SEQUENCE INFORMATION

ttttaaaaaggtaaatattgattataaataaaaaatatactt
gccaagaataatgagggcetttgaattgataagectatgtttaa
tttatagtaagtgggcatttaaatattctgaccaaaaatgta
ttgacaaactgctgacaaaaataaaatgtgaatattgcecata
attttaaaaaaagagtaaaatttctgttgattacagtaaaat
attttgaccttaaattatgttgattacaatattcctttgata
attcagagtgcatttcaggaaacacccttggacagtcagtaa
attgtttattgtatttatctttgtattgttatggtatageta
tttgtacaaatattattgtgcaattattacatttctgattat
attattcatttggcctaaatttaccaagaatttgaacaagte
aattaggtttacaatcaagaaatatcaaaaatgatgaaaagg
atgataatcatcatcagatgttgaggaagatgacgatgagag
tgccagaaatagagaaatcaaaggagaaccaaaatttaacaa
attaaaagcccacagacttgetgtaattaagttttetgttgt
aagtactccacgtttectggecagatgtggtgaagcaaaagat
ataatcagaaatataatttatatgatcggaaagcattaaaca
caatagtgcctatacaaataaaatgttectatcactgactte
taaaatggaaatgaggacaatgatatgggaatcttaatacag
tgttgtggataggactaaaaacacaggagtcagatcttettg
gttcaacttcctgettactecttaccagetgtgtgtttttty
caaggttcttcacctetatgtgatttagettectecatcetata
aaataattcagtgaattaatgtacacaaaacatctggaaaac
aaaagcaaacaatatgtattttataagtgttacttatagttt
tatagtgaactttcttgtgecaacatttttacaactagtggag
aaaaatatttctttaaatgaatacttttgatttaaaaatcag
agtgtaaaaataaaacagactcctttgaaactagttetgtta
gaagttaattgtgcacctttaatgggctctgttgcaatccaa
cagagaagtagttaagtaagtggactatgatggettectaggg
acctcctataaatatgatattgtgaagcatgattataataag
aactagataacagacaggtggagactccactatctgaagagg
gtcaacctagatgaatggtgttccatttagtagttgaggaag
aacccatgaggtttagaaagcagacaagcatgtggcaagtte
tggagtcagtggtaaaaattaaagaacccaactattactgte
acctaatgatctaatggagactgtggagatgggetgeatttt
tttaatcttectecagaatgecaaaatgtaaacacatatetgt
gtgtgtgtgtgtgtgtgtgtgtgtgtgtgagagagagagaga
gagagagagagactgaagtttgtacaattagacattttataa
aatgttttctgaaggacagtggctcacaatcttaagtttceta
acattgtacaatgttgggagactttgtatactttattttcte
tttagcatattaaggaatctgagatgtectacagtaaagaaa
tttgcattacatagttaaaatcagggttattcaaactttttg
attattgaaacctttettecattagttactagggttgaatgaa
actagtgttccacagaaaactatgggaaatgttgetaggeag
taaggacatggtgatttcagcatgtgcaatatttacagegat
tgcacccatggaccaccctggecagtagtgaaataaccaaaaa
tgctgtcataactagtatggctatgagaaacacattgggeag
aagcttgectegagcagegetgetegagagatetggatcata
atcagccataccacatttgtagaggttttacttgetttaaaa
aaccteccacaccteccectgaacctgaaacataaaatgaat
gcaattgttgttgttaacttgtttattgcagettataatggt
tacaaataaagcaatagcatcacaaatttcacaaataaagca
tttttttcactgcattctagttgtggtttgtecaaactecate
aatgtatcttatcatgtctggtaaccattetecaggttgage
cagaccaatttgatggtagatttagcaaataaaaatacagga
cacccagttaaatgtgaatttecgatgaacagcaaatacttt
tttagtattaaaaaagttcacatttaggctcacgectgtaat
cccageactttgggaggecgaggecaggeagatcacectgaggt
caggagttcgagaccagectggecaacatggtgaaaccecat
ctccactaaaaataccaaaaattagecaggegtgetggtggg
cacctgtagttecagetactcaggaggctaaggcaggagaat
tgcttgaacctgggaggcagaggttgecagtgagetgagateg
caccattgcactctagectgggegacaagaacaaaactecat
ctcaaaaaaaaaaaaaaaaaaaaagttcacatttaactggge
attctgtatttaattggtaatctgagatggcagggaacagca
tcagcatggtgtgagggataggecattttttecattgtgtacag
cttgtaaatcagtatttttaaaactcaaagttaatggettgg
gecatatttagaaaagagttgccgcacggacttgaaccctgta
ttcctaaaatctaggatettgttetgatggtetgeacaactyg
getgggggtgtecagecactgteectettgectgggetecee
agggcagttetgtcagectetecatttecattectgttecag
caaaacccaactgatagcacagcagecatttcagectgtetac
ctectgtgeccacatacctggatgtetaccagecagaaaggtyg
gettagatttggttectgtgggtggattatggecccecagaac

ttcectgtgettgetgggggtgtggagtggaaagagecaggaa
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TABLE 2-continued

Plasmid Composition
Plasmid Composition

Elements

SEQUENCE IDENTIFIER (SEQ. ID. NO:)AND
SEQUENCE INFORMATION

atgggggaccctecgatactetatgggggtectecaagtete
tttgtgcaagttagggtaataatcaatatggagctaagaaag
agaaggggaactatgctttagaacaggacactgtgecaggag
cattgcagaaattatatggttttcacgacagttetttttggt
aggtactgttattatcctecagtttgecagatgaggaaactgag
acccagaaaggttaaataacttgetagggtcacacaagteat
aactgacaaagcctgattcaaacccaggtetecctaacettt
aaggtttctatgacgecagetctectagggagtttgtettea
gatgtcttggctctaggtgtcaaaaaaagacttggtgtcagy
caggcataggttcaagtcccaactetgtecacttaccaactgt
gactaggtgattgaactgaccatggaacctggtcacatgeag
gagcaggatggtgaagggttcttgaaggcacttaggcaggac
atttaggcaggagagaaaacctggaaacagaagagetgtete
caaaaatacccactggggaagcaggttgtcatgtgggecatg
aatgggacctgttetggggtaaccacgtgeggacegagegge
cgcaggaaccectagtgatggagttggecactecctetetge
gegetegetegetcactgaggecgggegaccaaaggtegece
gacgccegggetttgecegggeggect cagtgagegagegag
cgegeag

Plasmid AG004 Composition

5' ITR

Human RPE65
Promoter

Added Kozak

E-GFP

SV40 POLYA

RLBP1 INTRONIC
SEQUENCE AS
STUFFER
SEQUENCE

3' ITR

AMP BACTERIAL
BACKBONE

Sequence of
plasmid AG004

2
occurs @ bp 1 through bp 119 of SEQ ID
NO: 34

11
occurs @ bp 134 through bp 1718 of SEQ ID
NO: 34

5
occurs @ bp 1752 through 1757 of of SEQ ID
NO: 34

24
occurs @ bp 1758 through bp 2477 of SEQ
ID NO: 34

8
occurs at bp 2535 through bp 2770 of SEQ
ID NO: 34

14
occurs at bp 2778 through bp 4280 of SEQ
ID NO: 34

9
occurs at bp 4309 through bp 4438 of SEQ
ID NO: 34

15
occurs at bp 4439 through bp 7057 of SEQ
ID NO: 34

34

ctgegegetegetegeteactgaggecgecegggegteggge
gacctttggtegeccggectcagtgagegagegagegegeag
agagggagtggccaactecatcactaggggttectgeggeeg
cacgcgttacgtaatatttattgaagtttaatattgtgtttg
tgatacagaagtatttgctttaattctaaataaaaattttat
gettttattgetggtttaagaagatttggattatecttgtac
tttgaggagaagtttcttatttgaaatattttggaaacaggt
cttttaatgtggaaagatagatattaatctectettetatta
ctcteccaagatccaacaaaagtgattataccceccaaaatat
gatggtagtatcttatactaccatcattttataggcataggg
ctcttagetgcaaataatggaactaactctaataaagcagaa
cgcaaatattgtaaatattagagagctaacaatctetgggat
ggctaaaggatggagcttggaggctacccagecagtaacaat
attccgggcetecactgttgaatggagacactacaactgectt
ggatgggcagagatattatggatgctaagecccaggtgetac
cattaggacttctaccactgtecctaacgggtggageccate
acatgcctatgeccteactgtaaggaaatgaagetactgttg
tatatcttgggaagcacttggattaattgttatacagttttg
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TABLE 2-continued

Plasmid Composition
Plasmid Composition

Elements

SEQUENCE IDENTIFIER (SEQ. ID. NO:)AND
SEQUENCE INFORMATION

ttgaagaagacccctagggtaagtagecataactgeacacta
aatttaaaattgttaatgagtttctcaaaaaaaatgttaagg
ttgttagctggtatagtatatatcttgectgttttecaagga
cttetttgggecagtaccttgtetgtgetggecaagecaactgag
acttaatgaaagagtattggagatatgaatgaattgatgetg
tatactctcagagtgccaaacatataccaatggacaagaagg
tgaggcagagagcagacaggcattagtgacaagcaaagatat
gcagaatttcattctcagcaaatcaaaagtcectcaacctggt
tggaagaatattggcactgaatggtatcaataaggttgetag
agagggttagaggtgcacaatgtgcttecataacattttata
cttctecaatcttagcactaatcaaacatggttgaatacttt
gtttactataactcttacagagttataagatctgtgaagaca
gggacagggacaatacccatctetgtetggttcataggtggt
atgtaatagatatttttaaaaataagtgagttaatgaatgag
ggtgagaatgaaggcacagaggtattagggggaggtgggece
cagagaatggtgccaaggtcecagtggggtgactgggatcage
tcaggcctgacgetggecacteccacctagetectttettte
taatctgtteteattetecttgggaaggattgaggtetetgg
aaaacagccaaacaactgttatgggaacagcaageccaaata
aagccaagcatcagggggatctgagagetgaaagecaacttet
gtteccectecctecagetgaaggggtggggaagggeteccaa
agccataactccttttaagggatttagaaggcataaaaagge
ccectggetgagaacttecttetteattetgeagttggtgaat
tceceeggggatectctagagtegaaattegecaccatggtga
gecaagggcgaggagctgttcaceggggtggtgeccatectygyg
tcgagetggacggegacgtaaacggecacaagttecagegtgt
ceggegagggegagggegatgecacctacggecaagetgacee
tgaagttcatctgcaccacceggecaagetgecegtgeectgge
ccaccetegtgaccacectgacctacggegtgeagtgettea
gecgetaccecgaccacatgaagcagcacgacttetteaagt
cecgecatgeccgaaggctacgtecaggagegeaceatettet
tcaaggacgacggcaactacaagacccgegecgaggtgaagt
tcgagggegacacectggtgaacegeategagetgaagggea
tcgacttcaaggaggacggcaacatcectggggecacaagetygg
agtacaactacaacagccacaacgtctatatcatggecgaca
agcagaagaacggcatcaaggtgaacttcaagatccgecaca
acatcgaggacggcagegtgecagetegecgaccactaccage
agaacacccccateggegacggeccegtgetgetgeeccgaca
accactacctgagcacccagtecgecctgagcaaagacececa
acgagaagcgcgatcacatggtectgetggagttegtgaceg
cegecgggatcacteteggeatggacgagetgtacaagtaat
agggtaccggtegacctgecagaagettgectegagecageget
getegagagatctggatcataatcagecataccacatttgta
gaggttttacttgctttaaaaaacctcccacaccteccecty
aacctgaaacataaaatgaatgcaattgttgttgttaacttg
tttattgcagcttataatggttacaaataaagcaatagcate
acaaatttcacaaataaagcatttttttcactgecattctagt
tgtggtttgtccaaactcatcaatgtatecttatcatgtetgg
taaccattctccaggttgagecagaccaatttgatggtagat
ttagcaaataaaaatacaggacacccagttaaatgtgaattt
ccgatgaacagcaaatacttttttagtattaaaaaagttcac
atttaggctcacgectgtaatcccageactttgggaggecga
ggcaggcagatcacctgaggtcaggagttegagaccagectyg
gccaacatggtgaaaccccatctecactaaaaataccaaaaa
ttagccaggegtgetggtgggeacctgtagttecagetacte
aggaggctaaggcaggagaattgettgaacctgggaggcaga
ggttgcagtgagctgagatcegcaccattgecactetagectygyg
gcgacaagaacaaaactccatctcaaaaaaaaaaaaaaaaaa
aaagttcacatttaactgggcattctgtatttaattggtaat
ctgagatggcagggaacagcatcagecatggtgtgagggatag
gecattttttcattgtgtacagettgtaaatcagtatttttaa
aactcaaagttaatggcttgggecatatttagaaaagagttge
cgcacggacttgaaccctgtattectaaaatctaggatettyg
ttctgatggtctgcacaactggetgggggtgtecagecactyg
tcecctettgectgggetececagggeagttetgteagectet
ccatttccattectgttecageaaaacccaactgatageaca
gecagcatttcagectgtetacctetgtgeccacatacctgga
tgtctaccagccagaaaggtggettagatttggttectgtgg
gtggattatggcccccagaacttecctgtgettgetgggggt
gtggagtggaaagagcaggaaatgggggaccctecgatacte
tatgggggtectccaagtetetttgtgeaagttagggtaata
atcaatatggagctaagaaagagaaggggaactatgetttag
aacaggacactgtgccaggagcattgcagaaattatatggtt
ttcacgacagttctttttggtaggtactgttattatectecag
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TABLE 2-continued

Plasmid Composition
Plasmid Composition

Elements

SEQUENCE IDENTIFIER (SEQ. ID. NO:)AND
SEQUENCE INFORMATION

tttgcagatgaggaaactgagacccagaaaggttaaataact
tgctagggtcacacaagtcataactgacaaagectgattcaa
acccaggtctecctaacctttaaggtttetatgacgecaget
ctcctagggagtttgtetteagatgtettggetetaggtgte
aaaaaaagacttggtgtcaggcaggcataggttcaagtecca
actctgtcacttaccaactgtgactaggtgattgaactgace
atggaacctggtcacatgcaggagcaggatggtgaagggtte
ttgaaggcacttaggcaggacatttaggcaggagagaaaace
tggaaacagaagagctgtctecaaaaatacccactggggaag
caggttgtcatgtgggccatgaatgggacctgttetggggta
accacgtgeggaccgageggecgeaggaaceectagtgatgg
agttggccactecctetetgegegetegetegetcactgagg
cegggegaccaaaggt cgeccgacgecegggetttgeceggg
cggectcagtgagegagegagegegeagetgectgeagggge
gectgatgeggtattttetecttacgeatetgtgeggtattt
cacaccgcatacgtcaaagcaaccatagtacgegecctgtag
cggegeattaagegeggegggtgtggtggt tacgegeagegt
gaccgctacacttgccagegecttagegecegetectttaege
tttetteecttectttetegecacgttegeeggetttecceyg
tcaagctctaaategggggetecctttagggttecgatttag
tgctttacggcacctegaccccaaaaaacttgatttgggtga
tggttcacgtagtgggccategecctgatagacggttttteg
cectttgacgttggagtecacgttetttaatagtggactett
gttccaaactggaacaacactcaactctatctegggetatte
ttttgatttataagggattttgcecgattteggtetattggtt
aaaaaatgagctgatttaacaaaaatttaacgcgaattttaa
caaaatattaacgtttacaattttatggtgcactctcagtac
aatctgctcectgatgecgeatagttaagecageccegacacee
gecaacaccegetgacgegecctgacgggettgtetgetece
ggcatccgcttacagacaagcetgtgacegteteegggagety
catgtgtcagaggttttecacegtecatcaccgaaacgegegag
acgaaagggcctegtgatacgectatttttataggttaatgt
catgataataatggtttecttagacgtcaggtggecactttteg
gggaaatgtgcgcggaaccectatttgtttatttttcetaaat
acattcaaatatgtatcecgetcatgagacaataaccctgata
aatgcttcaataatattgaaaaaggaagagtatgagtattca
acatttcegtgtegeccttatteccttttttgeggeattttyg
ccttectgtttttgetcacecagaaacgetggtgaaagtaaa
agatgctgaagatcagttgggtgecacgagtgggttacatega
actggatctcaacagceggtaagatecttgagagttttegece
cgaagaacgttttccaatgatgagecacttttaaagttetget
atgtggcgeggtattatecegtattgacgecgggecaagagea
actcggtegecgcatacactattetcagaatgacttggttga
gtactcaccagtcacagaaaagcatcttacggatggcatgac
agtaagagaattatgcagtgctgecataaccatgagtgataa
cactgeggecaacttacttetgacaacgateggaggacegaa
ggagctaaccgettttttgcacaacatgggggatcatgtaac
tcgecttgategttgggaaceggagetgaatgaagecatace
aaacgacgagcgtgacaccacgatgectgtagcaatggcaac
aacgttgcgcaaactattaactggecgaactacttactcetage
ttceceggcaacaattaatagactggatggaggeggataaagt
tgcaggaccacttetgegeteggeccttecggetggetggtt
tattgctgataaatctggagecggtgagegtgggtetegegg
tatcattgcagcactggggecagatggtaageecteeegtat
cgtagttatctacacgacggggagtcaggcaactatggatga
acgaaatagacagatcgctgagataggtgectcactgattaa
gecattggtaactgtcagaccaagtttactcatatatacttta
gattgatttaaaacttcatttttaatttaaaaggatctaggt
gaagatcctttttgataatctcatgaccaaaatcccttaacy
tgagttttegttecactgagegtcagacccegtagaaaagat
caaaggatcttecttgaaatectttttttetgegegtaatetyg
ctgcttgcaaacaaaaaaaccaccgctaccageggtggtttyg
tttgccggatcaagagctaccaactetttttecgaaggtaac
tggcttcagcagagegcagataccaaatactgttettetagt
gtagccegtagttaggecaccacttcaagaactcetgtageace
gectacatacctegetetgetaatectgttaccagtggetge
tgccagtggcegataagtegtgtettacegggttggactcaag
acgatagttaccggataaggegecageggtegggetgaacggg
gggttegtgcacacageccagettggagegaacgacctacac
cgaactgagatacctacagegtgagctatgagaaagegecac
getteccgaagggagaaaggceggacaggtatecggtaagegy
cagggt cggaacaggagagcegcacgagggagettecaggggg
aaacgcctggtatetttatagtectgtegggtttegecaccet
ctgacttgagegtegatttttgtgatgetegtcaggggggeg
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TABLE 2-continued

Plasmid Composition
Plasmid Composition

Elements

SEQUENCE IDENTIFIER (SEQ. ID. NO:)AND
SEQUENCE INFORMATION

GENE CASSETTE
AGO004 OCCURS AT
BP 1 THROUGH
4438 OF SEQ ID

NO:

34

gagcctatggaaaaacgcecagcaacgeggectttttacggtt
cctggecttttgetggecttttgetcacatgtectgeaggeag

59

ctgegegetegetegeteactgaggecgecegggegteggge
gacctttggtegeccggectcagtgagegagegagegegeag
agagggagtggccaactecatcactaggggttectgeggeeg
cacgcgttacgtaatatttattgaagtttaatattgtgtttg
tgatacagaagtatttgctttaattctaaataaaaattttat
gettttattgetggtttaagaagatttggattatecttgtac
tttgaggagaagtttcttatttgaaatattttggaaacaggt
cttttaatgtggaaagatagatattaatctectettetatta
ctcteccaagatccaacaaaagtgattataccceccaaaatat
gatggtagtatcttatactaccatcattttataggcataggg
ctcttagetgcaaataatggaactaactctaataaagcagaa
cgcaaatattgtaaatattagagagctaacaatctetgggat
ggctaaaggatggagcttggaggctacccagecagtaacaat
attccgggcetecactgttgaatggagacactacaactgectt
ggatgggcagagatattatggatgctaagecccaggtgetac
cattaggacttctaccactgtecctaacgggtggageccate
acatgcctatgeccteactgtaaggaaatgaagetactgttg
tatatcttgggaagcacttggattaattgttatacagttttg
ttgaagaagacccctagggtaagtagecataactgeacacta
aatttaaaattgttaatgagtttctcaaaaaaaatgttaagg
ttgttagctggtatagtatatatcttgectgttttecaagga
cttetttgggecagtaccttgtetgtgetggecaagecaactgag
acttaatgaaagagtattggagatatgaatgaattgatgetg
tatactctcagagtgccaaacatataccaatggacaagaagg
tgaggcagagagcagacaggcattagtgacaagcaaagatat
gcagaatttcattctcagcaaatcaaaagtcectcaacctggt
tggaagaatattggcactgaatggtatcaataaggttgetag
agagggttagaggtgcacaatgtgcttecataacattttata
cttctecaatcttagcactaatcaaacatggttgaatacttt
gtttactataactcttacagagttataagatctgtgaagaca
gggacagggacaatacccatctetgtetggttcataggtggt
atgtaatagatatttttaaaaataagtgagttaatgaatgag
ggtgagaatgaaggcacagaggtattagggggaggtgggece
cagagaatggtgccaaggtcecagtggggtgactgggatcage
tcaggcctgacgetggecacteccacctagetectttettte
taatctgtteteattetecttgggaaggattgaggtetetgg
aaaacagccaaacaactgttatgggaacagcaageccaaata
aagccaagcatcagggggatctgagagetgaaagecaacttet
gtteccectecctecagetgaaggggtggggaagggeteccaa
agccataactccttttaagggatttagaaggcataaaaagge
ccectggetgagaacttecttetteattetgeagttggtgaat
tceceeggggatectctagagtegaaattegecaccatggtga
gecaagggcgaggagctgttcaceggggtggtgeccatectygyg
tcgagetggacggegacgtaaacggecacaagttecagegtgt
ceggegagggegagggegatgecacctacggecaagetgacee
tgaagttcatctgcaccacceggecaagetgecegtgeectgge
ccaccetegtgaccacectgacctacggegtgeagtgettea
gecgetaccecgaccacatgaagcagcacgacttetteaagt
cecgecatgeccgaaggctacgtecaggagegeaceatettet
tcaaggacgacggcaactacaagacccgegecgaggtgaagt
tcgagggegacacectggtgaacegeategagetgaagggea
tcgacttcaaggaggacggcaacatcectggggecacaagetygg
agtacaactacaacagccacaacgtctatatcatggecgaca
agcagaagaacggcatcaaggtgaacttcaagatccgecaca
acatcgaggacggcagegtgecagetegecgaccactaccage
agaacacccccateggegacggeccegtgetgetgeeccgaca
accactacctgagcacccagtecgecctgagcaaagacececa
acgagaagcgcgatcacatggtectgetggagttegtgaceg
cegecgggatcacteteggeatggacgagetgtacaagtaat
agggtaccggtegacctgecagaagettgectegagecageget
getegagagatctggatcataatcagecataccacatttgta
gaggttttacttgctttaaaaaacctcccacaccteccecty
aacctgaaacataaaatgaatgcaattgttgttgttaacttg
tttattgcagcttataatggttacaaataaagcaatagcate
acaaatttcacaaataaagcatttttttcactgecattctagt
tgtggtttgtccaaactcatcaatgtatecttatcatgtetgg
taaccattctccaggttgagecagaccaatttgatggtagat
ttagcaaataaaaatacaggacacccagttaaatgtgaattt
ccgatgaacagcaaatacttttttagtattaaaaaagttcac
atttaggctcacgectgtaatcccageactttgggaggecga
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TABLE 2-continued

Plasmid Composition
Plasmid Composition

Elements

SEQUENCE IDENTIFIER (SEQ. ID. NO:)AND
SEQUENCE INFORMATION

ggcaggcagatcacctgaggtcaggagttegagaccagectyg
gccaacatggtgaaaccccatctecactaaaaataccaaaaa
ttagccaggegtgetggtgggeacctgtagttecagetacte
aggaggctaaggcaggagaattgettgaacctgggaggcaga
ggttgcagtgagctgagatcegcaccattgecactetagectygyg
gcgacaagaacaaaactccatctcaaaaaaaaaaaaaaaaaa
aaagttcacatttaactgggcattctgtatttaattggtaat
ctgagatggcagggaacagcatcagecatggtgtgagggatag
gecattttttcattgtgtacagettgtaaatcagtatttttaa
aactcaaagttaatggcttgggecatatttagaaaagagttge
cgcacggacttgaaccctgtattectaaaatctaggatettyg
ttctgatggtctgcacaactggetgggggtgtecagecactyg
tcecctettgectgggetececagggeagttetgteagectet
ccatttccattectgttecageaaaacccaactgatageaca
gecagcatttcagectgtetacctetgtgeccacatacctgga
tgtctaccagccagaaaggtggettagatttggttectgtgg
gtggattatggcccccagaacttecctgtgettgetgggggt
gtggagtggaaagagcaggaaatgggggaccctecgatacte
tatgggggtectccaagtetetttgtgeaagttagggtaata
atcaatatggagctaagaaagagaaggggaactatgetttag
aacaggacactgtgccaggagcattgcagaaattatatggtt
ttcacgacagttctttttggtaggtactgttattatectecag
tttgcagatgaggaaactgagacccagaaaggttaaataact
tgctagggtcacacaagtcataactgacaaagectgattcaa
acccaggtctecctaacctttaaggtttetatgacgecaget
ctcctagggagtttgtetteagatgtettggetetaggtgte
aaaaaaagacttggtgtcaggcaggcataggttcaagtecca
actctgtcacttaccaactgtgactaggtgattgaactgace
atggaacctggtcacatgcaggagcaggatggtgaagggtte
ttgaaggcacttaggcaggacatttaggcaggagagaaaace
tggaaacagaagagctgtctecaaaaatacccactggggaag
caggttgtcatgtgggccatgaatgggacctgttetggggta
accacgtgeggaccgageggecgeaggaaceectagtgatgg
agttggccactecctetetgegegetegetegetcactgagg
cegggegaccaaaggt cgeccgacgecegggetttgeceggg

cggectcagtgagegagegagegegeag

Plasmid AGO006é Composition

5' ITR

Human VMD2
Promoter

Added Kozak

E-GFP

SV40 POLYA

RLBP1 INTRONIC
SEQUENCE AS
STUFFER
SEQUENCE

3' ITR

AMP BACTERIAL
BACKBONE

2
occurs @ bp 1 through bp 119 of SEQ ID
NO: 35

12
occurs @ bp 134 through bp 761 of SEQ ID
NO: 35

5
occurs @ bp 795 through 800 of SEQ ID NO:
34

24
occurs @ bp 801 through bp 1520 of SEQ ID
NO: 35

8
occurs at bp 1578 through bp 1813 of SEQ
ID NO: 35

14
occurs at bp 1821 through bp 3323 of SEQ
ID NO: 35

9
occurs at bp 3352 through bp 3481 of SEQ
ID NO: 35

15
occurs at bp 3482 through bp 6100 of SEQ
ID NO: 35
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TABLE 2-continued

Plasmid Composition
Plasmid Composition

Elements

SEQUENCE IDENTIFIER (SEQ. ID. NO:)AND
SEQUENCE INFORMATION

Sequence of
plasmid AG006

35

ctgegegetegetegeteactgaggecgecegggegteggge
gacctttggtegeccggectcagtgagegagegagegegeag
agagggagtggccaactecatcactaggggttectgeggeeg
cacgcgttacgtaattctgtecattttactagggtgatgaaat
tcccaagcaacaccatecttttecagataagggecactgagget
gagagaggagctgaaacctaccceggegtcaccacacacaggt
ggcaaggctgggaccagaaaccaggactgttgactgecagece
ggtattcattctttccatageccacagggetgtcaaagacce
cagggcctagtcagaggetectecttectggagagttectgg
cacagaagttgaagctcagcacageccectaacceccaacte
tctetgecaaggectcaggggtcagaacactggtggageagat
cctttagectetggattttagggecatggtagagggggtgtt
gecctaaattcecagecectggtetcageccaacacectecaag
aagaaattagaggggccatggecaggetgtgetageegttge
ttctgagcagattacaagaagggactaagacaaggactectt
tgtggaggtectggettagggagtcaagtgacggeggetcag
cactcacgtgggcagtgecagectetaagagtgggecagggge
actggccacagagtcccagggagteccaccagectagtegece
agaccgaattccceggggatectetagagtegaaattegeca
ccatggtgagcaagggcegaggagetgttecaceggggtggtge
ccatcetggtegagetggacggegacgtaaacggecacaagt
tcagegtgteceggegagggegagggegatgecacctacggea
agctgaccctgaagttcatetgecaccaceggecaagetgeceg
tgcectggeccacectegtgaccacectgacctacggegtge
agtgcttcagcegetaceeccgaccacatgaagecagecacgact
tcttecaagtecgecatgeccgaaggetacgtecaggagegea
ccatcttettcaaggacgacggcaactacaagacecgegeeg
aggtgaagttcgagggcgacacectggtgaacegecategage
tgaagggcatcgacttcaaggaggacggcaacatectgggge
acaagctggagtacaactacaacagccacaacgtctatatca
tggccgacaagcagaagaacggcatcaaggtgaacttcaaga
tcegecacaacategaggacggecagegtgeagetegecgace
actaccagcagaacacccccateggegacggeccegtgetge
tgccecgacaaccactacctgagecacccagtecgeectgagea
aagaccccaacgagaagegegatcacatggtectgetggagt
tcgtgacegecgecgggatcacteteggeatggacgagetgt
acaagtaatagggtaccggtecgacctgeagaagettgecteg
agcagcgetgctegagagatetggatcataatcagecatace
acatttgtagaggttttacttgctttaaaaaaccteccacac
ctceccectgaacctgaaacataaaatgaatgcaattgttgtt
gttaacttgtttattgcagcttataatggttacaaataaage
aatagcatcacaaatttcacaaataaagcatttttttcactg
cattctagttgtggtttgtcecaaactcatcaatgtatcettat
catgtctggtaaccattetecaggttgagecagaccaatttyg
atggtagatttagcaaataaaaatacaggacacccagttaaa
tgtgaatttccgatgaacagcaaatacttttttagtattaaa
aaagttcacatttaggctcacgectgtaateccageactttyg
ggaggccgaggcaggcagatcacctgaggt caggagttegag
accagcctggecaacatggtgaaaccccatctecactaaaaa
taccaaaaattagccaggegtgetggtgggeacctgtagtte
cagctactcaggaggctaaggcaggagaattgettgaaccetg
ggaggcagaggttgcagtgagctgagategecaccattgeact
ctagcctgggcegacaagaacaaaactccatctcaaaaaaaaa
aaaaaaaaaaaagttcacatttaactgggcattctgtattta
attggtaatctgagatggcagggaacagcatcagecatggtgt
gagggataggcattttttcattgtgtacagcttgtaaatcag
tatttttaaaactcaaagttaatggcttgggcatatttagaa
aagagttgccgcacggacttgaaccctgtattectaaaatet
aggatcttgttetgatggtetgecacaactggetgggggtgte
cagccactgteectettgectgggetecccagggeagttetyg
tcagcctetecatttecattectgttecagecaaaacccaact
gatagcacagcagcatttcagectgtctacctetgtgeccac
atacctggatgtctaccagecagaaaggtggettagatttgg
ttcctgtgggtggattatggeccccagaacttecctgtgett
getgggggtgtggagtggaaagagcaggaaatgggggaccect
ccgatactctatgggggtectecaagtetetttgtgeaagtt
agggtaataatcaatatggagctaagaaagagaaggggaact
atgctttagaacaggacactgtgecaggagecattgcagaaat
tatatggttttcacgacagttetttttggtaggtactgttat
tatcctcagtttgcagatgaggaaactgagacccagaaaggt
taaataacttgctagggtcacacaagtcataactgacaaagce
ctgattcaaacccaggtetecctaacctttaaggtttetatg
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TABLE 2-continued

Plasmid Composition
Plasmid Composition

Elements

SEQUENCE IDENTIFIER (SEQ. ID. NO:)AND
SEQUENCE INFORMATION

acgccagetetectagggagtttgtettecagatgtettgget
ctaggtgtcaaaaaaagacttggtgtcaggcaggecataggtt
caagtcccaactctgtcacttaccaactgtgactaggtgatt
gaactgaccatggaacctggtcacatgcaggagcaggatggt
gaagggttcttgaaggcacttaggcaggacatttaggcagga
gagaaaacctggaaacagaagagctgtctecaaaaataccca
ctggggaagcaggttgtecatgtgggecatgaatgggacetgt
tctggggtaaccacgtgeggaccgageggecgecaggaaceee
tagtgatggagttggccactecctetetgegegetegetege
tcactgaggccgggegaccaaaggtegeccgacgecegggcet
ttgccegggeggecteagtgagegagegagegegeagetgece
tgcaggggcgectgatgeggtattttetecttacgeatetgt
geggtatttcacaccgcatacgtcaaagcaaccatagtacge
gecctgtageggegcattaagegeggegggtgtggtggttac
gegeagegtgaccegcetacacttgecagegecttagegecaege
tcctttegetttetteccttectttetegecacgttegecgyg
cttteeccegtcaagetctaaategggggetecctttagggtt
ccgatttagtgetttacggecacctegaccccaaaaaacttga
tttgggtgatggttcacgtagtgggecategeectgatagac
ggtttttegecctttgacgttggagtecacgttetttaatag
tggactcttgttccaaactggaacaacactcaactctatete
gggctattcttttgatttataagggattttgecgattteggt
ctattggttaaaaaatgagctgatttaacaaaaatttaacge
gaattttaacaaaatattaacgtttacaattttatggtgcac
tctcagtacaatctgetetgatgecgeatagttaagecagece
ccgacacccgcecaacacceegetgacgegecctgacgggettyg
tctgcteceggeateegettacagacaagetgtgacegtete
cgggagctgcatgtgtcagaggttttecacegtecatcacegaa
acgcgcgagacgaaagggectegtgatacgectatttttata
ggttaatgtcatgataataatggtttcttagacgtcaggtygg
cactttteggggaaatgtgegeggaaccectatttgtttatt
tttctaaatacattcaaatatgtatccgetcatgagacaata
accctgataaatgettcaataatattgaaaaaggaagagtat
gagtattcaacatttcegtgtegeccttatteccttttttge
ggcattttgecttectgtttttgetcacccagaaacgetggt
gaaagtaaaagatgctgaagatcagttgggtgcacgagtggyg
ttacatcgaactggatctcaacageggtaagatecttgagag
ttttegeccegaagaacgttttecaatgatgagecacttttaa
agttctgectatgtggegeggtattatecegtattgacgecgg
gcaagagcaactcggtcegecgcatacactattetcagaatga
cttggttgagtactcaccagtcacagaaaagcatcttacgga
tggcatgacagtaagagaattatgcagtgetgecataaccat
gagtgataacactgcggccaacttacttcetgacaacgategy
aggaccgaaggagctaaccgettttttgecacaacatggggga
tcatgtaactcgecttgategttgggaaccggagetgaatga
agccataccaaacgacgagcegtgacaccacgatgectgtage
aatggcaacaacgttgcgcaaactattaactggegaactact
tactctagcttecceggcaacaattaatagactggatggagge
ggataaagttgcaggaccacttctgegeteggeectteegge
tggctggtttattgectgataaatctggageeggtgagegtygg
gtctegeggtatcattgeagcactggggecagatggtaagee
ctceegtategtagttatetacacgacggggagtcaggeaac
tatggatgaacgaaatagacagatcgectgagataggtgecte
actgattaagcattggtaactgtcagaccaagtttactcata
tatactttagattgatttaaaacttcatttttaatttaaaag
gatctaggtgaagatcctttttgataatctcatgaccaaaat
cccttaacgtgagttttegttecactgagegtcagaceeegt
agaaaagatcaaaggatcttecttgaaatectttttttetgeg
cgtaatctgetgettgcaaacaaaaaaaccaccgetaccage
ggtggtttgtttgccggatcaagagetaccaactetttttee
gaaggtaactggcttcagcagagegcagataccaaatactgt
tcttetagtgtagecgtagttaggecaccacttcaagaacte
tgtagcaccgectacatacctegetetgetaatectgttace
agtggctgctgecagtggegataagtegtgtettacegggtt
ggactcaagacgatagttaccggataaggcegcageggt cggyg
ctgaacggggggttegtgecacacageccagettggagegaac
gacctacaccgaactgagatacctacagegtgagctatgaga
aagcgcecacgctteccgaagggagaaaggeggacaggtatee
ggtaagcggcagggtceggaacaggagagegcacgagggaget
tccagggggaaacgectggtatetttatagtectgtegggtt
tcgecacctetgacttgagegtegatttttgtgatgetegte
aggggggcggagectatggaaaaacgecagcaacgeggectt
tttacggttectggecttttgetggecttttgetecacatgte

ctgcaggcag
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TABLE 2-continued

Plasmid Composition
Plasmid Composition

Elements

SEQUENCE IDENTIFIER (SEQ. ID. NO:)AND
SEQUENCE INFORMATION

GENE CASSETTE
OF PLASMID
AGO06 OCCURS AT
BP 1 THROUGH
3481 OF SEQ ID

NO:

35

60

ctgegegetegetegeteactgaggecgecegggegteggge
gacctttggtegeccggectcagtgagegagegagegegeag
agagggagtggccaactecatcactaggggttectgeggeeg
cacgcgttacgtaattctgtecattttactagggtgatgaaat
tcccaagcaacaccatecttttecagataagggecactgagget
gagagaggagctgaaacctaccceggegtcaccacacacaggt
ggcaaggctgggaccagaaaccaggactgttgactgecagece
ggtattcattctttccatageccacagggetgtcaaagacce
cagggcctagtcagaggetectecttectggagagttectgg
cacagaagttgaagctcagcacageccectaacceccaacte
tctetgecaaggectcaggggtcagaacactggtggageagat
cctttagectetggattttagggecatggtagagggggtgtt
gecctaaattcecagecectggtetcageccaacacectecaag
aagaaattagaggggccatggecaggetgtgetageegttge
ttctgagcagattacaagaagggactaagacaaggactectt
tgtggaggtectggettagggagtcaagtgacggeggetcag
cactcacgtgggcagtgecagectetaagagtgggecagggge
actggccacagagtcccagggagteccaccagectagtegece
agaccgaattccceggggatectetagagtegaaattegeca
ccatggtgagcaagggcegaggagetgttecaceggggtggtge
ccatcetggtegagetggacggegacgtaaacggecacaagt
tcagegtgteceggegagggegagggegatgecacctacggea
agctgaccctgaagttcatetgecaccaceggecaagetgeceg
tgcectggeccacectegtgaccacectgacctacggegtge
agtgcttcagcegetaceeccgaccacatgaagecagecacgact
tcttecaagtecgecatgeccgaaggetacgtecaggagegea
ccatcttettcaaggacgacggcaactacaagacecgegeeg
aggtgaagttcgagggcgacacectggtgaacegecategage
tgaagggcatcgacttcaaggaggacggcaacatectgggge
acaagctggagtacaactacaacagccacaacgtctatatca
tggccgacaagcagaagaacggcatcaaggtgaacttcaaga
tcegecacaacategaggacggecagegtgeagetegecgace
actaccagcagaacacccccateggegacggeccegtgetge
tgccecgacaaccactacctgagecacccagtecgeectgagea
aagaccccaacgagaagegegatcacatggtectgetggagt
tcgtgacegecgecgggatcacteteggeatggacgagetgt
acaagtaatagggtaccggtecgacctgeagaagettgecteg
agcagcgetgctegagagatetggatcataatcagecatace
acatttgtagaggttttacttgctttaaaaaaccteccacac
ctceccectgaacctgaaacataaaatgaatgcaattgttgtt
gttaacttgtttattgcagcttataatggttacaaataaage
aatagcatcacaaatttcacaaataaagcatttttttcactg
cattctagttgtggtttgtcecaaactcatcaatgtatcettat
catgtctggtaaccattetecaggttgagecagaccaatttyg
atggtagatttagcaaataaaaatacaggacacccagttaaa
tgtgaatttccgatgaacagcaaatacttttttagtattaaa
aaagttcacatttaggctcacgectgtaateccageactttyg
ggaggccgaggcaggcagatcacctgaggt caggagttegag
accagcctggecaacatggtgaaaccccatctecactaaaaa
taccaaaaattagccaggegtgetggtgggeacctgtagtte
cagctactcaggaggctaaggcaggagaattgettgaaccetg
ggaggcagaggttgcagtgagctgagategecaccattgeact
ctagcctgggcegacaagaacaaaactccatctcaaaaaaaaa
aaaaaaaaaaaagttcacatttaactgggcattctgtattta
attggtaatctgagatggcagggaacagcatcagecatggtgt
gagggataggcattttttcattgtgtacagcttgtaaatcag
tatttttaaaactcaaagttaatggcttgggcatatttagaa
aagagttgccgcacggacttgaaccctgtattectaaaatet
aggatcttgttetgatggtetgecacaactggetgggggtgte
cagccactgteectettgectgggetecccagggeagttetyg
tcagcctetecatttecattectgttecagecaaaacccaact
gatagcacagcagcatttcagectgtctacctetgtgeccac
atacctggatgtctaccagecagaaaggtggettagatttgg
ttcctgtgggtggattatggeccccagaacttecctgtgett
getgggggtgtggagtggaaagagcaggaaatgggggaccect
ccgatactctatgggggtectecaagtetetttgtgeaagtt
agggtaataatcaatatggagctaagaaagagaaggggaact
atgctttagaacaggacactgtgecaggagecattgcagaaat
tatatggttttcacgacagttetttttggtaggtactgttat
tatcctcagtttgcagatgaggaaactgagacccagaaaggt
taaataacttgctagggtcacacaagtcataactgacaaagce
ctgattcaaacccaggtetecctaacctttaaggtttetatg
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TABLE 2-continued

Plasmid Composition
Plasmid Composition

Elements

SEQUENCE IDENTIFIER (SEQ. ID. NO:)AND
SEQUENCE INFORMATION

acgccagetetectagggagtttgtettecagatgtettgget
ctaggtgtcaaaaaaagacttggtgtcaggcaggecataggtt
caagtcccaactctgtcacttaccaactgtgactaggtgatt
gaactgaccatggaacctggtcacatgcaggagcaggatggt
gaagggttcttgaaggcacttaggcaggacatttaggcagga
gagaaaacctggaaacagaagagctgtctecaaaaataccca
ctggggaagcaggttgtecatgtgggecatgaatgggacetgt
tctggggtaaccacgtgeggaccgageggecgecaggaaceee
tagtgatggagttggccactecctetetgegegetegetege
tcactgaggccgggegaccaaaggtegeccgacgecegggcet

ttgccegggeggecteagtgagegagegagegegeag

Plasmid TM042 Composition

AITR

Human RLBP1
Promoter (short)

MODIFIED
SV40INTRON

Added Kozak

HUMAN RLBP1
GENE CDS

SV40 POLYA

3' ITR

KAN-R BACTERIAL
BACKBONE

Sequence of
plasmid TM042

1
occurs at bp 4 through bp 106 of SEQ ID
NO: 50

3
Occurs at bp 119 through bp 708 of SEQ ID
NO: 50

4
occurs at bp 723 through bp 905 of SEQ ID
NO: 50

5
occurs at bp 919 through bp 924 of SEQ ID
NO: 50

6
occurs at bp 925 through bp 1878 of SEQ ID
NO: 50

8
occurs at bp 1937 through bp 2172 of SEQ
ID NO: 50

9
occurs at bp 2201 through bp 2330 of SEQ
ID NO: 50

49
occurs at bp 2331 through bp 4989 of SEQ
ID NO: 50

50

ctgegegetegetegeteactgaggecgecegggecaaageee
gggegtegggegacctttggtegeceggectecagtgagegag
cgagegegcagagagggagtggggtaccacgegtttgtecte
tcecectgettggecttaaccagecacatttetcaactgaceee
actcactgcagaggtgaaaactaccatgecaggtectgetgg
ctgggggaggggtgggcaataggectggatttgecagagetyg
ccactgtagatgtagtcatatttacgattteccttecacctet
tattaccctggtggtggtggtgggggggggggggtgcetetet
cagcaaccccaccccgggatettgaggagaaagagggeagag
aaaagagggaatgggactggecccagatcccagececcacagec
gggcttcecacatggecgagecaggaactccagagcaggageac
acaaaggagggctttgatgegectecagecaggeccaggect
ctceectetecectttetetetgggtettectttgeccecact
gagggcctectgtgageccgatttaacggaaactgtgggegy
tgagaagttccttatgacacactaatcccaacctgetgaceg
gaccacgcctcecageggagggaacctetagagetecaggaca
ttcaggtaccaggtagccccaaggaggagetgecgaategat
ggatcgggaactgaaaaaccagaaagttaactggtaagttta
gtcetttttgtettttatttcaggteceggateeggtggtggt
gcaaatcaaagaactgctcctcagtggatgttgectttactt
ctaggcctgtacggaagtgttacttetgetctaaaagetgeg
gaattgtacccgceccegggatecategattgaattegecace
atgtcagaaggggtgggcacgttecgecatggtacctgaagag
gaacaggagctccegtgeccaactggagcagetcacaaccaag
gaccatggacctgtetttggecegtgeagecagetgeccaege
cacaccttgcagaaggccaaggatgagetgaacgagagagag
gagacccegggaggaggcagtgegagagetgcaggagatggtyg
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TABLE 2-continued

Plasmid Composition
Plasmid Composition

Elements

SEQUENCE IDENTIFIER (SEQ. ID. NO:)AND
SEQUENCE INFORMATION

caggegcaggeggectegggggaggagetggeggtggecgtyg
geggagagggtgcaagagaaggacageggettettectgege
ttcatccgegecacggaagttcaacgtgggeegtgectatgag
ctgctecagaggetatgtgaatttecggetgecagtacectgag
ctectttgacagectgtecccagaggetgteegetgeaceatt
gaagctggctaccctggtgtectetetagtegggacaagtat
ggccgagtggtcatgetettcaacattgagaactggcaaagt
caagaaatcacctttgatgagatcttgecaggeatattgette
atcctggagaagctgetggagaatgaggaaactcaaatcaat
ggcttetgcatcattgagaacttcaagggetttaccatgeag
caggctgctagtceteceggacttecagatetcaggaagatggtyg
gacatgctccaggattectteccageceggttcaaagecate
cacttcatccaccagecatggtacttcaccacgacctacaat
gtggtcaagcccttettgaagagcaagetgettgagagggte
tttgtccacggggatgacctttetggtttetaccaggagate
gatgagaacatcctgecctetgacttegggggecacgetgece
aagtatgatggcaaggcegttgetgagecagetetttggecee
caggcccaagctgagaacacagecttetgaggategtacegg
tcgacctgcagaagcettgectegageagegetgetegagaga
tctggatcataatcagccataccacatttgtagaggttttac
ttgctttaaaaaacctcccacaccteccectgaacctgaaac
ataaaatgaatgcaattgttgttgttaacttgtttattgecag
cttataatggttacaaataaagcaatagcatcacaaatttca
caaataaagcatttttttcactgeattctagttgtggtttgt
ccaaactcatcaatgtatcttatcatgtetggtaaccacgtg
cggaccgageggecgcaggaaccectagtgatggagttggece
actceetetetgegegetegetegetecactgaggecgggega
ccaaaggtcegeccgacgecegggetttgecegggeggectea
gtgagcgagcegagegegeagetgectgeagggttecatecca
atggcgcgtcaattcactggecegtegttttacaacgtegtga
ctgggaaaaccctggegttacccaacttaategecttgeage
acatcccectttegecagetggegtaatagegaagaggeceg
caccgategecctteccaacagttgegeagectgaatggega
atggcgectgatgeggtattttetecttacgeatetgtgegg
tatttcacaccgcatatggtgeactctcagtacaatetgete
tgatgccgcatagttaagecagecccgacacecegecaacace
cgctgacgegeactgacgggettgtetgeteceggeatecge
ttacagacaagctgtgaccgtetecgggagetgeatgtgtea
gaggttttcaccgtcatcaccgaaacgegegagacgaaagygg
cctegtgatacgectatttttataggttaatgtcatgataat
aatggtttcttagacgtcaggtggecactttteggggaaatgt
gegeggaacccectatttgtttatttttetaaatacattcaaa
tatgtatccgctcatgagacaataaccctgataaatgettea
ataatattgaaaaaggaagagtatgagccatattcaacggga
aacgtcttgetetaggecegegattaaattecaacatggatge
tgatttatatgggtataaatgggctegegataatgtegggea
atcaggtgcgacaatctatcegattgtatgggaagecegatge
gecagagttgtttetgaaacatggcaaaggtagegttgecaa
tgatgttacagatgagatggtcagactaaactggectgacgga
atttatgectcecttecgaccatcaageattttateegtactee
tgatgatgcatggttactcaccactgegatecctgggaaaac
agcattccaggtattagaagaatatcctgattcaggtgaaaa
tattgttgatgcegetggecagtgttectgegecggttgeatte
gattcctgtttgtaattgtecttttaacagegategegtatt
tcgtetegetcaggegcaatcacgaatgaataacggtttggt
tgatgcgagtgattttgatgacgagegtaatggetggectgt
tgaacaagtctggaaagaaatgcataaacttttgecattete
accggattcagtcegtcactcatggtgatttetcacttgataa
ccttatttttgacgaggggaaattaataggttgtattgatgt
tggacgagtceggaatcegecagaccgataccaggatcettgecat
cctatggaactgecteggtgagttttetecttecattacagaa
acggctttttcaaaaatatggtattgataatcctgatatgaa
taaattgcagtttcatttgatgetegatgagtttttetaact
gtcagaccaagtttactcatatatactttagattgatttaaa
acttcatttttaatttaaaaggatctaggtgaagatcctttt
tgataatctcatgaccaaaatcccttaacgtgagttttegtt
ccactgagegtcagaccecgtagaaaagatcaaaggatette
ttgagatcctttttttetgegegtaatetgetgettgeaaac
aaaaaaaccaccgctaccageggtggtttgtttgecggatca
agagctaccaactctttttecgaaggtaactggettecageag
agcgcagataccaaatactgttettetagtgtagecgtagtt
aggccaccacttcaagaactetgtagecacegectacataccet
cgctetgetaatectgttaccagtggetgetgecagtggega
taagtcgtgtcttaccegggttggactcaagacgatagttace
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TABLE 2-continued

Plasmid Composition
Plasmid Composition

Elements

SEQUENCE IDENTIFIER (SEQ. ID. NO:)AND
SEQUENCE INFORMATION

GENE CASSETTE
TM042 OCCURS AT
BP 4 THROUGH
2330 OF SEQ ID

NO:

50

ggataaggcgcageggtegggcetgaacggggggttegtgeac
acagcccagettggagegaacgacctacacegaactgagata

cctacagegtgagetatgagaaagegecacgettecegaagg
gagaaaggcggacaggtatccggtaageggcagggt cggaac

aggagagcgcacgagggagcettecagggggaaacgectggta
tctttatagtectgtegggtttegecacctetgacttgageg
tcgatttttgtgatgetegtecaggggggeggagectatggaa
aaacgccagcaacgcggectttttacggttectggeettttyg
ctggecttttgetcacatgttetttectgegttateeccctga
ttctgtggataaccgtattaccegectttgagtgagetgatac
cgctegecgeagecgaacgacegagegeagegagtcagtgag
cgaggaagcggaagagcgeccaatacgcaaacegectetece
cgcegegttggecgatteattaatgeagetggecacgacaggtt
tcecegactggaaagegggecagtgagegeaacgcaattaatgt
gagttagctcactcattaggcaccccaggetttacactttat
getteeggetegtatgttgtgtggaattgtgageggataaca
atttcacacaggaaacagctatgaccatgattacgccaagcet
cggegegecattgggatggaacectgecaggeag

61

cgegetegetegetcactgaggecgecegggecaaageceggg
cgtegggegaccetttggtegeceggectecagtgagegagega
gegegeagagagggagtggggtaccacgegtttgtectetee
ctgcttggecttaaccagecacatttetcaactgaceccact
cactgcagaggtgaaaactaccatgecaggtectgetggetyg
ggggaggggtgggcaataggcectggatttgecagagetgeca
ctgtagatgtagtcatatttacgatttececttecacctettat
taccectggtggtggtggtgggggggggggggtgcteteteag
caaccccaccecgggatettgaggagaaagagggcagagaaa
agagggaatgggactggeccagateccagecccacageeggg
cttecacatggecgagcaggaactecagagcaggageacaca
aaggagggctttgatgegectecagecaggeccaggectete
ceccteteccetttetetetgggtettectttgececcactgag
ggcctectgtgageccgatttaacggaaactgtgggeggtga
gaagttccttatgacacactaatcccaacctgetgaceggac
cacgcctecageggagggaacctetagagetecaggacatte
aggtaccaggtagccccaaggaggagetgecgaategatgga
tcgggaactgaaaaaccagaaagttaactggtaagtttagte
tttttgtecttttatttcaggteceggatecggtggtggtgea
aatcaaagaactgctectcagtggatgttgectttactteta
ggcctgtacggaagtgttacttetgetctaaaagetgeggaa
ttgtaccegecccegggatecategattgaattegecaceatyg
tcagaaggggtgggcacgttecgeatggtacctgaagaggaa
caggagctcegtgeccaactggagecagetcacaaccaaggac
catggacctgtetttggecegtgeagecagetgeccegecac
accttgcagaaggccaaggatgagetgaacgagagagaggag
accegggaggaggcagtgegagagetgeaggagatggtgeag
gegcaggeggectegggggaggagetggeggtggecgtggeg
gagagggtgcaagagaaggacagceggcttettectgegette
atccgegeacggaagtteaacgtgggecgtgectatgagetg
ctcagaggctatgtgaattteceggetgeagtacectgagete
tttgacagcctgtecccagaggetgtecgetgeaccattgaa
getggetacectggtgtectetetagtegggacaagtatgge
cgagtggtcatgctcectteaacattgagaactggcaaagtcaa
gaaatcacctttgatgagatcttgcaggcatattgetteate
ctggagaagctgctggagaatgaggaaactcaaatcaatgge
ttctgcatcattgagaacttcaagggetttaccatgecageag
getgetagtetecggacttcagatetcaggaagatggtggac
atgctecaggattectteccageceggttcaaagecatecac
ttcatccaccagccatggtacttcaccacgacctacaatgtg
gtcaagcccttettgaagagcaagetgettgagagggtettt
gtccacggggatgacctttetggtttetaccaggagategat
gagaacatcctgccctetgacttegggggcacgetgeccaag
tatgatggcaaggccgttgetgageagetetttggeccecag
geccaagcetgagaacacagecttetgaggategtaceggteg
acctgcagaagettgectegageagegetgetegagagatet
ggatcataatcagccataccacatttgtagaggttttacttyg
ctttaaaaaacctcccacaccteccectgaacctgaaacata
aaatgaatgcaattgttgttgttaacttgtttattgecagett
ataatggttacaaataaagcaatagcatcacaaatttcacaa
ataaagcatttttttcactgecattctagttgtggtttgteca
aactcatcaatgtatcttatcatgtetggtaaccacgtgegg
accgagcggecgcaggaaccectagtgatggagttggecact
cectetetgegegetegetegetcactgaggeegggegacea

132



US 9,163,259 B2

133

TABLE 2-continued

Plasmid Composition
Plasmid Composition

SEQUENCE IDENTIFIER (SEQ.

ID. NO:)AND

134

Elements SEQUENCE INFORMATION
aaggtcgeccgacgeccgggetttgecegggeggectcagty
agegagcgagegegeag
TABLE 3 TABLE 3-continued
Plasmid Construction Plasmid Construction
SEQUENCE 15 SEQUENCE
A . , IDENTIFIER
(SEQ. ID. ) onstruction summary (SEQ. ID.NO3) Construction summary
Plasmid TMO017
GENE CDS backbone
1 Pvull/MIul restriction fragment of A5’ ITR 20 8 BgHU.B.StEH testriction fragment )
AITR element cloned into Pvull/Mlul restriction SV40 POLYA containing SV40 polyA was cloned into
fragment of plasmid backbone BglIl/Bstell restriction fragment of the
3 Blunted BamHI/MIul restriction fragment of plasmid backbone
Human RLBP1 human RLBP1 promoter (short) was cloned 14 BstEII restriction fragment containing
Promoter(short) into blunted SacIl/MIul restriction RLBP1 INTRONIC RLBP1 intronl stuffer sequence was cloned
fragment of plasmid backbone 25 SEQUENCE AS into BstEII restriction fragment of the
4 MIul/Clal restriction fragment a clone STUFFER plasmid backbone
MODIFIED containing an hCMV promoter and modified SEQUENCE
SV40INTRON SV40 intron was cloned into Mlul/Clal 9 Present in original Amp resistant
restriction fragment of plasmid backboye. 3'ITR backbone, pAAV-MCS (Stratagene)
The hCMV promoter was removed during 30 Plasmid TMO039 construction summary
subsequent cloning to insert human RLBP1
56 [];ror;;t[e\r (Slhonzr, tion i ¢ containi 2 Present in original Amp resistant
R cO! gel restriction fragment containing ,
5'TTR backb AAV-MCS hased fi
Added Kozak Kozak and human RLBP1 gene CDS was cloned Sif R one, purchasea trom
AND HUMAN into EcoRI/Agel restriction fragment of atagene L .
RLBPL plasmid backbone 22 EcoRI/MIul restriction fragment containing
GENE CDS 35 CMV-enhancer CMV-enhancer with CBA promoter was cloned
g BglII/BStEII restriction fragment of SV40 with CBA into EcoRI/MIul restriction fragment of
SV40 POLYA polyA was cloned into BglII/Bstell promoter plasmid backbone
restriction fragment of the plasmid 5,6 EcoRT/Sall restriction fragment containing
backbone Added Kozak Kozak and human RLBP1 gene CDS was cloned
9 Present in original Amp resistant 40 AND HUMAN into EcoRI/Sall restriction fragment of
3'ITR backbone, AAV-MCS (Stratagene) RLBP1 plasmid backbone
Plasmid TMO037 construction summary GENE CDS
8 BglII/BStEII restriction fragment
2 Present in original Amp resistant SV40 POLYA containing SV40 polyA was cloned into
S'ITR backbone, AAV-MCS (Stratagene) BglIl/Bstell restriction fragment of the
10 Blunted HindIII/EcoRI restriction fragment .
Human RLBP1 f human RLBP1 fer (1 loned » plasnid backbone
uman o1 fruman promoter ( c.)ng) was clone 23 REVERSE Plasmid backbone was cut with BstEII then
Promoter(long) into blunted MIul/EcoRI restriction :
fragment of plasmid backbone COMPLEMENT OF  blunted. The stuﬁﬁlsr was PCR amplified
5,6 EcoRUAgel restriction fragment containing RLBP1 INTRON from human cell line (HEK293 or ARPE19)
Added Kozak Kozak and human RLBP1 gene CDS cloned into STUFFER genomic DNA, the product was
AND HUMAN EcoRI/Agel restriction fragment of plasmid hosphorylated and ligated into backbone.
g gm P 50 phosphory g
RLBP1 backbone 9 Present in original Amp resistant
GENE CDS o 3'ITR backbone, AAV-MCS (Stratagene)
8 Bng{BlstEH restriction fragment . Plasmid TM040 construction summary
SV40 POLYA containing SV40 polyA was cloned into
BglIl/Bstell restriction fragment of the . . .
. 2 Present in original Amp resistant
plasmid backbone 55
9 Present in original Amp resistant S'ITR backbone, AAV-MCS (Stratagene)
3'ITR backbone, AAV-MCS (Stratagene) 3 Blunted BamHI/MIul restriction fragment of
Plasmid AGO07 construction summary Human RLBP1 human RLBP1 promoter (short) was cloned
promoter into blunted SacIl/Mlul restriction
2 Present in original Amp resistant (short) fragment of plasmid backbone
S'ITR backbone, pAAV—.M.CS (Stratagene) o 60 4 MIul/Clal restriction fragment containing
11{1 RPEGS IIZ/HHUE?PI}?;SUICUO? fralgm e:;t, ctontalmng MODIFIED an hCMV promoter and modified SV40 intron
uman uman promoter cfoned mto SV40INTRON was cloned into Mlul/Clal restriction
Promoter MIul/EcoRI restriction fragment of the .
plasmid backbone fragment of plasmid backbone. The h\CMV
5,6 EcoRT/Agel restriction fragment containing promoter was removed during subsequent
ADDED-KOZAK Kozak and human RLBP1 gene CDS cloned into 65 cloning to insert human RLBP1 promoter
and HUMAN RLBP1  EcoRI/Agel restriction fragment of plasmid (short)
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TABLE 3-continued

Plasmid Construction

SEQUENCE

IDENTIFIER

(SEQ. ID. NO») Construction summary

5,6 EcoRV/Sall restriction fragment containing

Added Kozak Kozak and human RLBP1 gene CDS cloned into

AND HUMAN EcoRV/Sall restriction fragment of plasmid

RLBP1 backbone

GENE CDS

8 BglII/BStEII restriction fragment

SV40 POLYA containing SV40 polyA was cloned into
BglIl/Bstell restriction fragment of the
plasmid backbone

23 REVERSE Plasmid backbone was cut with BstEII then

COMPLEMENT OF  blunted. The stuffer was PCR amplified

RLBP1 INTRON

from human cell line (HEK293 or ARPE19)

STUFFER genomic DNA, the product was
phosphorylated and ligated into backbone.

9 Present in original Amp resistant

3'ITR backbone, AAV-MCS purchased from
Stratagene

Plasmid TMO016 construction summary

1 Pvull/MIul restriction of A5' ITR element

AS'ITR cloned into Pvull/MIul restriction
fragment of plasmid backbone

3 Blunted BamHI/MIul restriction fragment of

Human RLBP1 human RLBP1 promoter (short) was cloned

promoter into blunted SacIl/Mlul restriction

(short) fragment of plasmid backbone

4 MIul/Clal restriction fragment of

MODIFIED containing an hCMV promoter and modified

SV40INTRON SV40 intron was cloned into Mlul/Clal
restriction fragment of plasmid backbone.
The hCMV promoter was removed during
subsequent cloning to insert human RLBP1
promoter (short)

24 EcoRT/Age fragment containing GFP was

E_GFP blunted then cloned into the Sall digested
and blunted backbone

8 BglII/BStEII restriction fragment

SV40 POLYA containing SV40 polyA was cloned into
BglIl/Bstell restriction fragment of the
plasmid backbone

9 Present in original Amp resistant

3'ITR backbone, AAV-MCS purchased from
Stratagene

Plasmid TMO035 construction summary

2 Present in original Amp resistant

5'ITR backbone, AAV-MCS purchased from
Stratagene

10 Blunted HindIII/EcoRI restriction fragment

Human RLBP1 of human RLBP1 promoter (long) was cloned

promoter (long)

into blunted MIul/EcoRI restriction
fragment of plasmid backbone

24 EcoRT/Age I digested fragment containing

E_GFP GFP was blunted then cloned into the Sall
digested and blunted backbone

8 BglII/BStEII restriction fragment

SV40 POLYA containing SV40 polyA was cloned into
BglII/BStEII restriction fragment of the
plasmid backbone

9 Present in original Amp resistant

3'ITR backbone, AAV-MCS purchased from
Stratagene

Plasmid AG012 construction summary

2 Present in original Amp resistant

5'ITR backbone, AAV-MCS purchased from
Stratagene

13 The plasmid backbone was digested with

SYNUCLEIN Mlul/Agel.

INTRONIC The synuclein stuffer was PCR amplified

SEQUENCE AS from plasmid pBVS, the product was

STUFFER digested with Mlul/Agel, phosphorylated

SEQUENCE and ligated into the plasmid backbone.

8 BglII/BStEII restriction fragment from

10

15

20

25

30

35

40

45

50

55

60

65

Plasmid Construction

SEQUENCE

IDENTIFIER

(SEQ. ID. NO») Construction summary

SV40 POLYA GeneArt synthesized clone containing SV40
polyA was cloned into BglII/BstEIL
restriction fragment of the plasmid
backbone

14 BstEII restriction fragment from

RLBP1 INTRONIC intermediary clone containing RLBP1

SEQUENCE AS intronl stuffer sequence cloned into

STUFFER BstEII restriction fragment of the plasmid

SEQUENCE backbone

9 Present in original Amp resistant

3'ITR backbone, AAV-MCS purchased from
Stratagene

Plasmid AG0O04 construction summary

2 Present in original Amp resistant

5'ITR backbone, AAV-MCS purchased from
Stratagene

11 MIul/EcoRI restriction fragment from

Human RPE65 GeneArt synthesized clone containing human

Promoter RPE65 promoter cloned into MluI/EcoRI
restriction fragment of the plasmid
backbone

24 An EcoRI/Agel digested fragment from an

E_GFP intermediary clone was blunted then cloned
into the Sall digested and blunted
backbone

8 BglII/BStEII restriction fragment from

SV40 POLYA GeneArt synthesized clone containing SV40
polyA was cloned into BglII/BstEIL
restriction fragment of the plasmid
backbone

14 BstEII restriction fragment from

RLBP1 INTRONIC intermediary clone containing RLBP1

SEQUENCE AS intronl stuffer sequence cloned into

STUFFER BstEII restriction fragment of the plasmid

SEQUENCE backbone

9 Present in original Amp resistant

3'ITR backbone, AAV-MCS purchased from
Stratagene

Plasmid AGO06 construction summary

2 Present in original Amp resistant

5'ITR backbone, AAV-MCS purchased from
Stratagene

12 MIul/EcoRI restriction fragment from

HUMAN VMD2 GeneArt synthesized clone containing human

PROMOTER VMD?2 promoter cloned into MIuI/EcoRI
restriction fragment of the plasmid
backbone

24 An EcoRI/Agel digested fragment from an

E_GFP intermediary clone was blunted then cloned
into the Sall digested and blunted
backbone

8 BglII/BStEII restriction fragment from

SV40 POLYA GeneArt synthesized clone containing SV40
polyA was cloned into BglII/BstEIL
restriction fragment of the plasmid
backbone

14 BstEII restriction fragment from

RLBP1 INTRONIC intermediary clone containing RLBP1

SEQUENCE AS intronl stuffer sequence cloned into

STUFFER BstEII restriction fragment of the plasmid

SEQUENCE backbone

9 Present in original Amp resistant

3'ITR backbone, AAV-MCS purchased from

Stratagene
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TABLE 3-continued

Plasmid Construction

SEQUENCE
IDENTIFIER

(SEQ. ID. NO») Construction summary

Plasmid TM042 Construction Summary

1-AITR, 3-
Human RLBP1

SbiT restriction fragment of Plamsid
pTMO17 was cloned into a Sbfl restriction
Promoter(short),
4- MODIFIED
SV40INTRON,
5, 6- Added
Kozak AND
HUMAN RLBP1
GENE, 8- SV40
POLYA, and 9-
3'ITR

fragment of Puc57 with kanamycin

resistance gene backbone.

TABLE 4

Viral Vector Composition: Vector Genome and Caspid

SEQUENCE
ELEMENTS

SEQUENCE IDENTIFIER
(SEQ. ID. NO)

Viral Vector NVS1 (Generated from plasmid TM017 or TM042,
and AAVRep2/Cap? plasmid)
The viral vector contains a self complementary genome with
the following genomic elements in the 5' to 3' direction
packaged in the viral capsid AAV2.

SC5'ITR 36
Reverse 62
Complementary

sequence of

SV40polyA

Reverse 63
Complementary

sequence of

HUMAN RLBP1

GENE CDS

Reverse 64
Complementary

sequence of

Added KOZAK

Reverse 65
Complementary

sequence of

Modified

SV40INTRON

Reverse 66
Complementary

sequence of

Human RLBP1

PROMOTER

(short)

AITR 1
Human RLBP1 3
PROMOTER

(short)

Modified 4
SV40INTRON

Added Kozak 5
HUMAN RLBP1 6
GENE CDS

SV40 POLYA 8
3'ITR 9
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TABLE 4-continued

Viral Vector Composition: Vector Genome and Caspid

SEQUENCE SEQUENCE IDENTIFIER

ELEMENTS (SEQ. ID. NO)
CAPSID PROTEIN SEQUENCE OF NVS1

AAV2 CAPSID 19, 68 and 69

SEQUENCE (Encoded by 18)

Viral Vector NVS2 (Generated from plasmid TM017 or TM042,
and AAVRep2/Cap8 plasmid)
The viral vector contains a self complementary genome with
the following genomic elements in the 5' to 3' direction
packaged in the viral capsid AAVS.

SC5'ITR 36

Reverse 62

Complementary

sequence of

SV40poly A

Reverse 63

Complementary

sequence of

HUMAN RLBP1

GENE CDS

Reverse 64

Complementary

sequence of

Added KOZAK

Reverse 65

Complementary

sequence of

Modified

SV40INTRON

Reverse 66

Complementary

sequence of

Human RLBP1

PROMOTER

(short)

AITR 1

Human RLBP1 3

PROMOTER

(short)

Modified 4

SV40INTRON

Added Kozak 5

HUMAN RLBP1 6

GENE CDS

SV40 POLYA 8

3'ITR 9
CAPSID PROTEIN SEQUENCE OF NVS2

AAVS CAPSID 21,70, and 71
SEQUENCE (Encoded by 20)
Viral Vector NVS3 (Generated from plasmid TM037 and
AAVRep2/Cap?2 plasmid) The viral vector genome contains the
following genomic elements in the 5' to 3' direction

5'ITR 2
HUMAN RLBP1 10
PROMOTER (long)
ADDED KOZAK 5
HUMAN RLBP1 6
GENE CDS
SV40 POLYA 8
3'ITR 9
CAPSID PROTEIN SEQUENCE OF NVS3
AAV2 CAPSID 19, 68 and 69
SEQUENCE (Encoded by 18)

Viral Vector NVS4 (Generated from plasmid TM037 and
AAVRep2/Cap8 plasmid) The viral vector genome contains the
following genomic elements in the 5' to 3' direction

5'ITR 2
HUMAN RLBP1 10
PROMOTER (long)

ADDED KOZAK 5
HUMAN RLBP1 6



US 9,163,259 B2

139
TABLE 4-continued
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TABLE 4-continued

Viral Vector Composition: Vector Genome and Caspid

Viral Vector Composition: Vector Genome and Caspid

SEQUENCE SEQUENCE IDENTIFIER SEQUENCE SEQUENCE IDENTIFIER
ELEMENTS (SEQ. ID. NO:) 5 ELEMENTS (SEQ. ID. NO:)
GENE CDS Viral Vector NVS8 (Generated from plasmid TM039 and
SV40 POLYA 8 AAVRep2/Cap8 plasmid) The viral vector genome contains the
3'ITR 9 following genomic elements in the 5' to 3' direction
CAPSID PROTEIN SEQUENCE OF NVS§4
10 5'ITR 2
AAVS CAPSID 21,70, and 71 CMV Enhancer 22
SEQUENCE (Encoded by 20) and CBA
Viral Vector NVSS (Generated from plasmid AG0O07 and PROMOTER
AAVRep2/Cap?2 plasmid) The viral vector genome contains the (GENEBANK
following genomic elements in the 5' to 3' direction ACCESSION
15 DD215332 FROM
5'ITR 2 BP 1to BP 161)
HUMAN RPE65 11 ADDED KOZAK 5
PROMOTER HUMAN RLBP1 6
ADDED-KOZAK 5 GENE CDS
HUMAN RLBP1 6 SV40 POLYA 8
GENE CDS REVERSE 23
SV40 POLYA 8 20 COMPLEMENT OF
RLBP1 INTRONIC 14 RLBP1 INTRONIC
SEQUENCE AS SEQUENCE AS
STUFFER STUFFER
SEQUENCE SEQUENCE (NT
3'ITR 9 010274.17)
CAPSID PROTEIN SEQUENCE OF NVS5 25 3'ITR 9
CAPSID PROTEIN SEQUENCE OF NVS8
AAV2 CAPSID 19, 68 and 69
SEQUENCE (Encoded by 18) AAVS CAPSID 21,70, and 71
Viral Vector NVS6 (Generated from plasmid AG0O07 and SEQUENCE (Encoded by 20)
AAVRep2/Cap8 plasmid) The viral vector genome contains the Viral Vector NVS9 (Generated from plasmid TM040 and
following genomic elements in the 5' to 3' direction 30 AAVRep2/Cap?2 plasmid) The viral vector genome contains the
following genomic elements in the 5' to 3' direction
5'ITR 2
HUMAN RPE65 11 5'TTR 2
PROMOTER HUMAN RLBP1 3
ADDED-KOZAK 5 PROMOTER
HUMAN RLBP1 6 55 (short)
GENE CDS MODIFIED SV40 4
SV40 POLYA 8 INTRON
RLBP1 INTRONIC 14 ADDED KOZAK 5
SEQUENCE AS HUMAN RLBP1 6
STUFFER GENE CDS
SEQUENCE 40 SV40 POLYA 8
3'ITR 9 REVERSE 23
CAPSID PROTEIN SEQUENCE OF NVS6 COMPLEMENT OF
AAVS CAPSID 21,70, and 71 RLBPI INTRONIC
SEQUENCE (Encoded by 20) :?8?;?; EAS
Viral Vector NVS7 (Generated from plasmid TM039 and
AAVRep2/Cap?2 plasmid) The viral vector genome contains the 45 SEQUENCE
following genomic elements in the 5' to 3' direction (NT_010274.17)
3'ITR 9
5'TTR. 2 CAPSID PROTEIN SEQUENCE OF NVS9
CMV Enhancer 22
and CBA AAV2 CAPSID 19, 68 and 69
PROMOTER 50 SEQUENCE (Encoded by 18)
(GENEBANK Viral Vector NVS10 (Generated from plasmid TM040 and
ACCESSION AAVRep2/Cap8 plasmid) The viral vector genome contains the
DD215332 FROM following genomic elements in the 5' to 3' direction
BP 1to BP 161)
ADDED KOZAK 5 5 TR 2
HUMAN RLBP1 6 55 HUMAN RLBPI 3
GENE CDS PROMOTER
SV40 POLYA 8 (short)
REVERSE 23
COMPLEMENT OF MODIFIED SV40 4
RLBP1 INTRONIC INTRON
SEQUENCE AS ADDED KOZAK 5
STUFFER 60 HUMAN RLBP1 6
SEQUENCE (NT GENE CDS
010274.17) SV40 POLYA 8
3'ITR 9 REVERSE 23
CAPSID PROTEIN SEQUENCE OF NVS7 COMPLEMENT OF
RLBP1 INTRONIC
AAV2 CAPSID 19, 68 and 69 65 SEQUENCE AS
SEQUENCE (Encoded by 18) STUFFER
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TABLE 4-continued

Viral Vector Composition: Vector Genome and Caspid

SEQUENCE SEQUENCE IDENTIFIER
ELEMENTS (SEQ. ID. NO)
SEQUENCE
(NT_010274.17)
3'ITR 9

CAPSID PROTEIN SEQUENCE OF NVS§10
AAVS CAPSID 21,70, and 71
SEQUENCE (Encoded by 20)

Viral vector scAAV&-pRLBP1(short)-eGFP
(eGFP Reporter viral vector generated from plasmid TM016
and AAVRep2/Cap8 plasmid)
The viral vector contains a self complementary genome with
the following genomic elements in the 5' to 3' direction
packaged in the viral capsid AAVS.

SC5'ITR 36

Reverse 62

Complementary

sequence of

SV40polyA

Reverse 67

Complementary

sequence of

eGFP

Reverse 64

Complementary

sequence of

Added KOZAK

Reverse 65

Complementary

sequence of

Modified

SV40INTRON

Reverse 66

Complementary

sequence of

Human RLBP1

PROMOTER

(short)

AITR

HUMAN RLBP1 3

PROMOTER

(short)

MODIFIED SV40 4

INTRON

ADDED KOZAK 5

eGFP 24

SV40 POLYA 8

3'ITR 9
CAPSID PROTEIN SEQUENCE OF Viral vector scAAV8-

pRLBP1(short)-eGFP

AAVE CAPSID
SEQUENCE

21,70, and 71
(Encoded by 20)
Viral Vector AAVS-pRLBP1(long)-eGFP
(eGFP Reporter viral vector generated from plasmid TMO035
and AAVRep2/Cap8 plasmid) The viral vector genome contains
the following genomic elements in the 5' to 3' direction

5'ITR 2
HUMAN RLBP1 10
PROMOTER (long)

ADDED KOZAK 5
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TABLE 4-continued

Viral Vector Composition: Vector Genome and Caspid

SEQUENCE SEQUENCE IDENTIFIER
ELEMENTS (SEQ. ID. NO)
eGFP 24
SV40 POLYA 8
3'ITR 9
CAPSID PROTEIN SEQUENCE OF Viral Vector
AAVR-pRLBP1(long)-eGFP
AAVS CAPSID 21,70, and 71
SEQUENCE (Encoded by 20)
Viral Vector AAV8-pRPE65-eGFP
(eGFP Reporter viral vector generated from plasmid AG004
and AAVRep2/Cap8 plasmid) The viral vector genome contains
the following genomic elements in the 5' to 3' direction
5'ITR 2
HUMAN RPE65 11
PROMOTER
ADDED KOZAK 5
eGFP 24
SV40 POLYA 8
RLBP1 INTRONIC 14
SEQUENCE AS
STUFFER
SEQUENCE
(NT_010274.17)
3'ITR 9
CAPSID PROTEIN SEQUENCE OF Viral Vector AAVS-pRPE65-¢GFP
AAVS CAPSID 21,70, and 71
SEQUENCE (Encoded by 20)
Viral Vector AAV8-pVMD2-eGFP
(eGFP Reporter viral vector generated from plasmid AG0O06
and AAVRep2/Cap8 plasmid) The viral vector genome contains
the following genomic elements in the 5' to 3' direction
5'ITR 2
HUMAN VMD2 12
PROMOTER
ADDED KOZAK 5
eGFP 24
SV40 POLYA 8
RLBP1 INTRONIC 14
SEQUENCE AS
STUFFER
SEQUENCE
(NT_010274.17)
3'ITR 9
CAPSID PROTEIN SEQUENCE OF Viral Vector AAV8-pVMD2-eGFP
AAVS CAPSID 21,70, and 71
SEQUENCE (Encoded by 20)
Viral Vector NVS11 (Generated from plasmid AG012 and
AAVRep2/Cap8 plasmid) The viral vector genome contains the
following genomic elements in the 5' to 3' direction
5'ITR 2
SYNUCLEIN 13
INTRONIC
SEQUENCE AS
STUFFER
SEQUENCE
SV40 POLYA 8
RLBP1 INTRONIC 14
SEQUENCE AS
STUFFER
SEQUENCE
(NT_010274.17)
3'ITR 9
CAPSID PROTEIN SEQUENCE OF NVS11
AAVS CAPSID 21,70, and 71
SEQUENCE (Encoded by 20)
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Example 2

Subretinal Injection of rAAV Vectors in Mice

2.1 Subretinal Injection of rAAV Vectors in Mice

Subretinal injection of an rAAV vector can achieve effi-
cient transduction of RPE and other retinal cells because
subretinal injection induces a bleb of concentrated virus in
intimate contact with RPE cells and the neural retina. In
addition, the subretinal space has a relatively high degree of
immunoprivilege and typically very little evidence of inflam-
mation is seen in the vicinity of the injection site. Thus,
subretinal injection was a preferred route for delivery of
rAAV vectors in mouse retina. However, other routes of deliv-
ery may be used, for example, intravitreal injection.
Supplies/reagents:

Leica M844 F40 Ophthalmic Surgical Microscope

1% cyclopentolate: Bausch & Lomb Cat#965911

2.5%-10% phenylephrine: Altaire Pharmaceuticals
Cat#05626

0.5% Proparacaine: Bausch & Lomb Cat#NDC 54799-
500-12

10 pl Hamilton syringe: VWR Cat#89184-476

33G blunt-ended needle: Hamilton Cat#7803-05

Fluorescein sodium salt: Sigma Cat#F6377
Test Articles Used in this Example:

scAAVS-pRLBP1(short)-eGFP viral vector 1x10° vg/eye

AAV8-pRLBP1(long)-eGFP viral vector 1x10° vg/eye

AAV8-pRPE-eGFP viral vector 1x10° vg/eye

AAV8-VMD2-eGFP viral vector 1x10° vg/eye
Protocol:

The subretinal injection was performed either in both eyes
orunilaterally in the right eye. All procedures were performed
under aseptic conditions, using sterile reagents, syringes and
appropriate personal protection equipment.

Subretinal Injection Procedures:

The mouse pupils were dilated by 1 drop of 1% cyclopen-
tolate and followed by 1 drop of 2.5%-10% phenyleph-
rine

The mouse was anesthetized by using Avertin (250 mg/kg)
ip. and a drop of 0.5% Proparacine topically (local
anesthetic) in the eye

An approximately 0.5 mm incision was made nasally, pos-
terior to the limbus with a microscalpel

The blunt-ended needle on the 10 pl Hamilton syringe was

inserted tangentially through the scleral incision toward
the temporal retina. The needle was advanced until resis-
tance was felt. The 1 pl of diluted rAAV vector (contain-
ing fluorescein with the concentration of 1:50) was then
injected slowly into the subretinal space, and the needle
is withdrawn through the incision

The eye was examined and the success of the subretinal
injection was confirmed by visualization of a bleb con-
taining fluorescein. The success of injection and the
degree of retinal damage (hemorrhage) were scored.

An antibiotic ointment was applied to the eye immediately
after the injection

2.2.rAAV Vectors Induced GFP Expression and its Cell-Type
Specifics in Mouse Retina

To study the rAAV vector-induced gene transduction and
cell-type specifics in the mouse retina, the eGFP expression in
retinal cross sections and RPE/retina flatmounts were exam-
ined. One approach used to identify the eGFP expressing cell
types was to co-label eGFP positive cells with retinal cell
markers by immunocytochemistry staining in cryosections.
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Supplies/Reagents:

Primary Antibodies for Immunocytochemistry Staining:
Anti-CRALBP antibody: Thermo cat#MA1-813
Anti-GFAP antibody: Covance cat#SMI-21
Anti-Opsin Blue antibody: Millipore cat#AB 5407
Anti-Opsin Red antibody: Millipore cat#AB5405
Anti-Vimentin antibody: Santa Cruz cat#sc-7557
Anti-PKC a antibody: C-20 Santa Cruz cat#sc -208

Secondary Antibodies for Immunocytochemistry Staining:
Goat anti-mouse 1gG: Invitrogen Cat#A11005
Goat anti-rat IgG: Invitrogen Cat#A11007
Donkey anti-rabbit IgG: Invitrogen Cat#A21207

Other Supplies/Reagents:

Vectashield Mounting Medium with DAPI: Vector Labo-

ratories, Burlingame Cat#H-1200),

Zeiss Imaging system, AxioVision Software

Zeiss LSM 510 confocal microscope, ZEN version of the

Zeiss software Protocol:

The mouse eyeball was removed and placed in 4% PFA
(paraformaldehyde) for 2 hours at 25° C. and then in PBS
buffer for 1-3 daysin4° C.till dissection. The cornea, lens and
vitreous were removed from the eye ball and the retinal and
RPE/choroid was flatmounted with Vectashield mounting
medium on to the slide. The GFP expression in flatmount was
captured by Zeiss Imaging system and quantified using Axio-
Vision Software. After imaging, the slides with retinal flat-
mounts were placed in 0.25% triton buffer at 25° C. for 30 min
and then the retinal flatmounts were removed from the slides.
The eGFP positive areas of the retina flatmounts were cut and
embedded in OCT and then cryosectioned. The immunocy-
tochemistry staining using retinal cell markers was applied in
the cryosections. The images were captured by Zeiss LSM
510 confocal microscope and ZEN version of the Zeiss soft-
ware.

The Immunocytochemistry Staining Procedures:
Day 1.
air dry sections at room temperature 1 hour.
place slides in PBS+0.25% Triton 15 minx2
block in 1% BSA+PBS+0.25% Triton 90 min
incubate slides with primary antibody in 1% BSA+PBS+
0.25% Triton at 4° C. overnight
Day 2.
take out slides from 4° C., leave them at 25° C. for 30 min
wash slides in PBS+0.25% Triton 15 minx2
incubate slides with secondary 1:800 at 25° C. for 90 min
wash slides in PBS+0.25% Triton 15 minx2
mount slides with Vectashield Mounting Medium with
DAPI

TABLE 5

The retinal cell markers and dilutions used in the study

Cell Type Cell Marker Dilutions
Miiller cell Anti-CRALBP 1:1000
Anti-Vimentin 1:100
Anti-GFAP 1:1000
Photoreceptor Anti-Opsin Red/Green 1:250
Anti-Opsin Blue 1:250
Neuron in INL Anti-PKCa 1:200
Astrocytes Anti-GFAP 1:1000
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TABLE 6
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Immunohistochemistry results that describe the transduction of cell types by test viral vectors.

SCAAVS- AAVS- AAVSE- AAVS
Cell Type Cell Marker pRLBPI1(short)-eGFP  pRLBP1(long)-eGFP pRPE65-eGFP pVMD2-eGFP
RPE + + +
Miiller cell CRALBP + + — _
Vimentin + + - -
GFAP + + - -
Photoreceptor ~ Opsin Red/Green - + + +
Opsin Blue - - + +
Recoverin ND ND + ND
Neuron in INL PKCa - - - -
Ganglion Cell ~ NeuN - ND ND ND
Astrocytes GFAP - - - _

+, indicates expression of GFP ina given cell type
—, no GFP expression
ND, Not Determined

Results:

All tested viral vectors were functional in the mouse retina.

scAAV8-pRLBP1(short)-eGFP vector leads to selective
expression of GFP in RPE and the Miiller cells in the
neural retina.

AAV8-pRLBPI1(long)-eGFP leads to expression of GFP in
RPE, Miiller cells and photoreceptors in the neural
retina.

AAV8-pRPE65-eGFP and AAV8-pVMD2-eGFP lead to
GFP expression in RPE and photoreceptors in the neural
retina.

Conclusion

These results demonstrate that the combination of pro-
moter, AAV genome conformation and AAV capsid sequence
can lead to different transduction properties in specific cell
types, to achieve the desired effect. Expression of the RLBP1
gene product in RPE and Miiller cells of the retina, represents
the desired on-target cell type expression. RLBP1 short pro-
moter packaged in a self-complementary genome in conjunc-
tion with an AAVS serotype capsid induces gene expression
in RPE and Miiller cells in the neural retina without off-target
cell expression.

The RLBP1-long promoter packaged in a single-stranded
genome in conjunction with an AAVS serotype capsid
induces gene expression in RPE and Miiller cells, which are
on-target cell types, and also in photoreceptors, which is an
off-target cell type.

The RPE65 and VMD2 promoter packaged in a single-
stranded genome in conjunction with an AAVS8 serotype
capsid induces gene expression in RPE cells but also in pho-
toreceptors, which is an off-target cell type.

Example 3

mRNA Based Assay to Measure Vector-Mediated
Expression of a Human RLBP1 Transgene Relative
to Endogenous Mouse RLBP1 mRNA Expression

The expression levels and tissue specificity of an rAAV-
transduced transgene will vary depending on the vector sero-
type, the vector genome, the tissue-specific promoter used
and the dose injected. A goal of gene replacement therapy is
to achieve a level of expression that is sufficient to compen-
sate for the missing endogenous gene expression while not
over expressing the gene to toxic levels.

An assay has been developed to measure the vector-medi-
ated expression of human RLBP1 mRNA relative to the
endogenous levels of mouse RLBP1 mRNA following sub-
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retinal injections of various AAV vectors at different doses in
wild-type mice. This assay utilized Tagman® Gene Expres-
sion Assays containing primers and probes for specifically
detecting human or mouse RLBP1 cDNA. Prior to perform-
ing the experiment the Tagman® Gene Expression Assays
were tested for species specificity using plasmid DNA con-
taining either human or mouse RLBP1 ¢DNA sequences. In
brief, Tagman® reagents were used to co-amplify either
mouse or human RLBP1 ¢cDNA with mouse GAPDH cDNA
as an endogenous control. The levels of the mouse or human
RLBP1 were normalized to the internal GAPDH control and
then these normalized levels were compared with one
another.
Supplies/reagents:
RNA extraction
Qiagen RNeasy micro kit (Qiagen cat #74004)
Qiagen RNase-Free DNase Set (Qiagen cat#79254)
Beta-Mercaptoethanol (Sigma cat#63689)
Qiagen Stainless-Steel 5 mm beads (Qiagen cat#69989)
2.0 ml Seal Rite Microcentrifuge tube (USA Scientific
cat#1620-2700)
Qiagen TissueLyser I (cat#85300)
c¢DNA Synthesis
High Capacity cDNA Reverse Transcription Kit (Ap-
plied Biosystems cat#4368814)
RNase Inhibitor (Applied Biosystems cat#N8080119)
BioRad Thermal cycler
Relative Quantitation PCR
2x TagMan® Universal PCR Master Mix (Applied Bio-

systems cat#4304437)

20x TagMan® Gene Expression Assay for human
RLBP1  (Applied Biosystems cat#4331182:
Hs00165632.m1)

20x TagMan® Gene Expression Assay for mouse
RLBP1  (Applied Biosystems cat#4331182:
Mm00445129.m1)

20x Applied Biosystems® Mouse GAPD (GAPDH)
Endogenous Control (VIC®/MGB Probe, Primer
Limited) (Applied Biosystems cat#4352339E)

Applied Biosystems Real-Time PCR machine model
7900HT.

Test articles used in this example:

NVS8 viral vector

NVS10 viral vector

NVS4 viral vector

NVS2 viral vector

NVS6 viral vector
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Protocol:

At the termination of the in vivo experiment neural retina
was dissected out of the eyes, placed ina 2 ml microcentrifuge
tube and flash frozen on dry ice. The remaining eye cup
(minus retina and lens) was frozen in a separate tube. Samples
were stored at ~80° C. until RNA isolation. Total RNA was
extracted using a Qiagen RNeasy micro kit with DNase treat-
ment. For tissue homogenization and lysis, a Qiagen Tissue-
Lyzer was used. In particular, a 5 mm stainless-steel bead was
added to each tissue-containing tube while on dry ice.
Samples were transferred to room temperature and 350 pl of
buffer RLT containing 1% beta-mercaptoethanol was added.
Samples were processed on the TissueLyzer with a shaking
frequency of 30 Hz for two 2 minute cycles. The standard
Qiagen RNeasy micro kit protocol for RNA extraction with
DNase treatment was then followed with one minor modifi-
cation. Prior to elution the RNA column was allowed to air
dry for >10 minutes to ensure elimination of residual ethanol.
Total RNA was stored at —80° C. until ready for cDNA syn-
thesis.

Total RNA concentration was determined using a Nano-
drop spectrophotometer. Each sample was adjusted to a final
concentration of 50 ng/ul. cDNA was generated using the
Applied Biosystems High Capacity cDNA reverse tran-
scriptase kit. A master mix of reagents from the High Capac-
ity cDNA RT kit was prepared such that each 10 ul contained
2 ul of 10x High Capacity RT buffer, 0.8 pl of 25x dNTPs
(100 mM), 2 ul of Reverse Transcriptase random primers, 0.4
ul of RNase inhibitor, 1 pl of Multiscribe Reverse tran-
scriptase and 3.8 ul of RNAse-free water. 10 ul of'the 50 ng/ul
stock of each total RNA was dispensed into a well of a 96-well
PCR amplification plate and then 10 pl of the RT master mix
was added to each well. The plate was placed in a Bio-Rad
thermal cycler and operated using the following parameters:
25° C. for 10 min, 37° C. for 120 min., 85° C. for 5 min then
hold at 4 degrees until terminate program. cDNA was stored
at —20° C. prior to Relative quantitative PCR reaction set-up.

The ¢cDNA concentration was adjusted to a final concen-
tration of 20 ng/ul by adding 5 ul of RNAse-free water to each
well of the cDNA reaction (this is based on the initial total
RNA concentration and assuming 100% conversion to
c¢DNA). For each cDNA sample set up two different multiplex
qPCR reactions; one using the mouse RLBP1 Tagman
Expression Assay probes with the mouse GAPDH endog-
enous control, and the other using the human RL.LBP1 Tagman
Expression Assay probes with the mouse GAPDH endog-
enous control. Each of these two reactions were performed in
duplicate for each sample. For each sample, 5 pl of the 20
ng/ul cDNA sample was dispensed into a well of a 385-well
plate. Two separate master mixes were prepared, one for the
mouse RL.LBP1 Taqman assay and one for the human RL.BP1
assay such that each 15 pl of mixture contained 10 pl of 2x
TagMan®Universal PCR Master Mix, 1 pl of 20x TagMan®
Gene Expression Assay for either mouse or human RL.BP1, 1
ul of 20x Applied Biosystems® Mouse GAPD (GAPDH)
Endogenous Control, and 3 pl of RNAse-free water. 15 pl of
the appropriate master mix was dispensed into the well con-
taining the cDNA. The plate was placed in an ABI 7900HT
Real Time PCR machine and run using the relative quantita-
tion program with the following parameters: an initial incu-
bation at 50° C. for 2 min then 40 cycles of the following two
steps, 15 sec. at 95° C. and 1 min. at 60° C.

The relative quantitation plate results were imported into a
RQ study document using the ABI RQ Manager 1.2. The data
were analyzed using the automatic threshold setting to gen-
erate average and average ACt which is the difference in Ct
readings of the RLBP1 ¢cDNA (mouse or human) minus the Ct
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of'the internal endogenous GAPDH. The data were exported
into Microsoft Excel and used to calculate the AACt value by
subtracting the mouse RLBP1 ACt value from the human
RLBP1 ACt for each sample. The relative expression was
calculated using the calculation 27*4" this expresses the rela-
tive expression of human RLBP1 as a fold change of the
mouse endogenous RLBP1 expression. To portray the results
as expression of human RLBP1 as a percent of the mouse
endogenous expression the relative expression value was
multiplied by 100.

Results: mRNA Expression.

FIG. 1A illustrates that NVS8, NVS4, NVS2 and NVS6
successfully transduce both the neural retina cells and the
RPE cells in the posterior eyecup. Vector NVS10 transduces
the RPE cells but barely at the level of detection limit in the
neural retina.

FIG. 1B illustrates that NVS2 is the only vector to show
mRNA expression in the neural retina at a lower dose of
1x10% vg/eye.

Conclusion

These surprising results demonstrated that the specific
combination of promoter, AAV genome conformation, and
AAV capsid sequence can lead to different transduction prop-
erties in different cell types in the retina. In general, all tested
vectors successfully lead to vector-mediated human RLLBP1
mRNA expression. More specifically, NVS2 is the most
potent vector in expressing human RLBP1 mRNA in the RPE
cells (in the posterior eyecup) and in the neural retina in both
doses tested (1x10° and 1x10® vg/eye), while NVS4 and
NVS6 lead to detectable vector-mediated human RLBP1
mRNA expression at the dose of 1x10° vg/eye, and only in the
RPE at the dose of 1x10® vg/eye. NVS8 and NVS10 lead to
detectable mRNA expression in the RPE and neural retina at
the dose of 1x10° vg/eye but almost at the detection limit at
the dose of 1x10° vg/eye.

Example 4
Electroretinogram-Based Dark Adaptation Assay

One approach for assessing treatments that modify the
visual cycle is to quantify the recovery of visual function in
the dark following a bright light exposure (i.e. dark adapta-
tion). Dark adaptation after extensive light exposure is driven
largely by the ability of the eye to regenerate photopigment
via the visual cycle. Modifications to the visual cycle
achieved through treatment will therefore lead to a change in
the kinetics of dark adaptation.

An assay has been developed to monitor the recovery of
visual function in mice that is based on quantifying dark
adaptation using an electroretinogram (ERG). The ERG-
based assay typically proceeds over two days with an initial
baseline and subsequent follow-up measurement to assess
recovery after exposure to light that bleaches a fraction of the
photopigment (photobleach). This procedure developed for
testing the invention first determines the maximum electrical
response of each eye 5 ms after a flash of light during the
a-wave portion of the ERG trace. The test subsequently com-
pares the 5 ms a-wave amplitude 4 hours after a photobleach
to assess the fraction of maximum amplitude recovered in that
time. If the visual cycle is functioning normally, the ERG
amplitude will approach baseline values in 4 hours. A delayed
visual cycle will result in lower recovery of photopigment
with a corresponding reduction in ERG a-wave amplitude
recovery after photobleach.
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Supplies/Reagents:
ERG system: Diagnosys, Espion E2 console with Color-
Dome full field ganzfeld stimulator

Ketamine

Xylazine

2.5% phenylephrine

1% cyclopentolate

0.5% proparacaine

Active electrode: Gold loop contact lens electrode (Mayo,

part number N30)

Reference electrode: Nasopharyngeal electrode (Grass,

part number F-ERG-G)

Ground electrode: Platinum needle electrode (Grass, part

number F-E2)

Hydrating drops: Novartis, Genteal Mild to Moderate

Syringe pump: Harvard Apparatus, part number Pump 11

Plus
Protocol:

Mice are placed in the dark overnight for approximately 20
hours before baseline ERGs are recorded. Immediately pre-
ceding recording, eyes are dilated with 1-2 drops of 1% cyclo-
pentolate and 1-2 drops of 2.5% phenylephrine. 1-2 drops of
0.5% proparacaine (a topical anesthetic) are also applied.
Mice are then anesthetized with an intraperitoneal injection
of a cocktail of ketamine and xylazine (100-150 mg/kg and
5-10 mg/kg, respectively). Three electrodes are then placed to
enable recording an ERG from one eye per mouse. The active
electrode on the eye is a gold loop contact lens, the reference
is a nasopharyngeal electrode placed in the mouth and the
ground is a subdermal platinum needle electrode placed on
the back just behind the head. Eyes are kept moist and elec-
trical contact is maintained through continuous application of
hydrating drops with a syringe pump (300 pl/hour). ERG
amplitude is recorded by averaging the electrical response to
three white flashes (2.7 log scotopic candela second per
square meter) delivered by the xenon lamp in the ganzfeld
dome. A-wave amplitude reported is the voltage measured 5
ms after the xenon flash as assessed using software analysis
routines developed for this purpose (Mathworks, Matlab).

Dark adaptation is assessed by quantifying the ERG
a-wave amplitude 4 hours after a photobleach. These experi-
ments typically occur 48 hours after baseline determination.
Mice are first housed in the dark overnight just as with the
baseline measurements so that ERG recordings occur
approximately 20 hours later. Eyes are dilated with 1-2 drops
of 2.5% phenylephrine and 1-2 drops of 1% cyclopentolate
immediately preceding photobleach. A sequence of 16
flashes of light (3.7 log scotopic candela second per square
meter) is then delivered to the eye resulting in a photopigment
bleach. Mice are placed back in the dark for 4 hours to recover
visual function. ERGs are then recorded utilizing the same
protocol used for the baseline determination. The recovery of
visual function for each eye is defined as:

DA a-wave amplitude 4 hours post-bleach

baseline a-wave amplitude

FIG. 2 illustrates the results of the assay when applied to
RLBP1-/- and RLBPI1+/+mice. RLBP1+/+mice exhibit
nearly full recovery (up to 96%) 4 hours post-bleach. In
contrast, RLBP1-/- mice recover minimal visual function
(11%) at the same time point due to severely delayed visual
cycle kinetics (Saari et al 2001). This 8-9 fold window
between RLBP1+/+and -/- mice is the assay window achiev-
able for testing vectors injected into RLBP1-/- mice.
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Using the ERG-based dark adaptation assay described
above, the improvement of dark adaptation efficiency is tested
in RLBP1 knockout (KO) mice where therapeutic vectors are
introduced subretinally. Since the subretinal injection
involves the displacement of neural retina from the RPE, it is
crucial to determine if the neural retina is reattached to the
RPE to avoid false negative results for the test articles in the
ERG assay. One week after subretinal injection of viral vec-
tors into mouse eyes, optical coherence tomography (OCT) is
performed to visualize the condition of the retina. Eyes with
unresolved retinal detachment were excluded from ERG
measurement.

At each time point, mice were dark adapted overnight (>12
hours) and the ERG a-wave amplitude from each eye was
established as the maximum dark adapted response to light
(100%). The fully dark adapted eyes were then exposed to a
series of bright flashes (as described in previous section) and
a-wave amplitude was quantified 4 hours later. The term
“percentage of normal” is defined as the percentage of the
second a-wave recovery measurement with respect to the
value obtained from the maximum a-wave recovery measure-
ment.

Positive efficacy, or efficacious effect, is defined as the
difference between test measurement and negative (naive)
control being statistically significant at a given time point
post-injection.

Test Articles Used in this Example Includes:

NVS1 viral vector

NVS2 viral vector

NVS3 viral vector

NVS4 viral vector

NVSS viral vector

NVS11 viral vector

FIGS. 3A-D illustrate that viral vectors expressing RLBP1
improve the rate of dark adaptation in RLBP1 KO mice.
Efficacy assessments were performed for each group vs.
naive controls with statistics calculated using a one way
ANOVA with a Newman-Keuls multiple comparison test.
The mean+3 standard deviations (SD) for naive (uninjected)
eyes and eyes receiving 1x10° vg/eye of the negative control
AAV-null vector (NVS11) for all related studies are shown to
indicate the approximate threshold for efficacy (a-wave
recoveries above this line typically exhibit statistically sig-
nificant efficacy). This approach for displaying the degree of
efficacy is similar to that presented in gene therapy publica-
tions (Jacobson et al. 2006 and Roman et al. 2007).

FIG. 3A shows that at a dose of 3x10® vg/eye, NVS2 is
efficacious in improving the rate of dark adaptation as early as
14 days post treatment, and the efficacy endures at least 350
days. A dose of 3x10® vg/eye of NVS4 is also efficacious for
at least 30-204 days post-treatment. NVS2 at the dose of
approximately 3x10® vg/eye has been tested in RLBP1 KO
mouse model in 3 independent experiments. In each experi-
ment at all time points tested up to 350 days post injection the
vector demonstrated efficacy.

FIG. 3B shows that NVS1 at the same dose (3x10® vg/eye)
demonstrated efficacy starting 84 days post-injection, with
efficacy enduring to at least 350 days. NVS5 and NVS3 at the
same dose did not demonstrate efficacy for up to 154 days
post drug administration. Data presented in FIGS. 3A and 3B
suggested that even though the viral vector genome is equiva-
lent, the vector can be of different potency when packaged in
different AAV capsid serotype (NVS1 versus NVS2). In addi-
tion, the specific combination of vector serotype, promoter,
and vector genome conformation can affect the potency of the
vector (NVSI1 carries a self-complementary genome while
NVS3 and NVS4 carry a single-stranded genome, all with
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different promoter sequences). This result further confirms
that the combination of genome conformation and capsid
serotype can affect the efficiency of recovery outcome.

FIG. 3C shows that, at the dose of 1x10° vg/eye, NVS2 is
efficacious as early as 18 days post treatment, and the efficacy
endures at least 375 days. At the dose of 1x10° vg/eye,
NVS11, which is a negative control AAV-null vector, did not
show significant difference in improvement of rate of dark
adaptation when compared to uninjected control (individual
data points not shown, but the historical mean+3SD line is
displayed for comparison). A dose of 1x10° vg/eye of NVS4
is also efficacious for at least 30-204 days post-treatment.

FIG. 3D shows that at a dose of 3x10° vg/eye, NVS3 and
NVSS, respectively, are efficacious in improving the rate of
dark adaptation as early as day 26 post-treatment, and the
efficacy endures at least 371 days.

FIG. 4A demonstrates that NVS2 at multiple doses is effi-
cacious at improving the rate of dark adaptation for at least 94
days post-injection. Both the 3x10® and 1x10° vg/eye groups
were efficacious compared to naive controls based on a one
way ANOVA with a Newman-Keuls multiple comparison
test. FIG. 4B displays the data from FIG. 4A in a different
format. In this case, the plot displays the percentage of eyes/
group with an a-wave recovery greater than that defined by
the mean+3SD of the naive group from several experiments.
The results indicate that for NVS2, 50% of 3x107 vg/eye
treated eyes and 100% of 3x10® and 1x10° vg/eye treated eyes
demonstrated efficacious a-wave recovery, and that a dose-
response curve is established.

FIG. 5A demonstrates that NVS4 at multiple doses is effi-
cacious at improving the rate of dark adaptation for at least 93
days post-injection. Both the 3x10® and 1x10° vg/eye groups
were efficacious compared to naive controls based on a one
way ANOVA with a Newman-Keuls multiple comparison
test. FIG. 5B displays the data from FIG. 5A in a different
format. In this case, the plot displays the percentage of eyes/
group with an a-wave recovery greater than that defined by
the mean+3SD of the naive group from several experiments.
The results suggest that for NVS4, 85% of eyes treated with
3x10® and 1x10° vg/eye exhibited an increase in dark adap-
tation rate.

FIG. 6 demonstrates the increase in dark adaptation rate
achieved with vector NVS2 generated by various production
methods. NVS2 and NVS2a were both produced using two
different CsCl gradient centrifugation methods while NVS2b
was purified using column chromatography. Efficacy
achieved 84 days post-injection with all three purification
methods is indistinguishable based on a one way ANOVA
with a Tukey’s test. This result indicates that 3 independent
productions of NVS2 in 2 independent laboratories yielded
functional material resulting in similar efficacy in RLBP1 KO
mice.

Summary of Example 4 Results:

Eyes injected with viral vector NVS2 exhibit an increased
rate of dark adaption at doses ranging from 3x107 to
1x10° vg/eye, where efficacy lasts for at least 350 days
post injection in the RLBP1 KO mouse model.

Eyes injected with viral vector NVS4 exhibit an increased
rate of dark adaption at doses ranging from 3x10° to
1x10° vg/eye and the efficacy endures at least 204 days
at both doses.

Eyes injected with viral vector NVS1 exhibit an increased
rate of dark adaptation at the dose of 3x10® vg/eye and
the efficacy endures at least 350 days.

Eyes injected with viral vector NVS3 and NV S5 exhibit an
increased rate of dark adaptation at the dose of 3x10°
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vg/eye and efficacy endures at least 371 days. Efficacy of
NVS3 and NVS5 was not observed at 3x10® vg/eye for
any time point tested.

Conclusion:

Viral vector NVS2 exhibits higher maximum recovery than
equivalent doses of the other vectors tested. Additionally, the
NVS2 vector-mediated efficacy appears to be indistinguish-
able when prepared using CsCl or column chromatography
purification.

Summary of Results:

The results demonstrated that self-complementary AAVS8-
pRLBP1(short)-eGFP vector, the reporter gene surrogate ver-
sion of the therapeutic vector NVS2, leads to RPE and Miiller
cell type specific expression with no detectable off-target
expression, where the therapeutic vector NVS2 leads to at
least 350 days of visual function recovery measured by
a-wave recovery in RLBP1 mice at doses ranging from 3x10”
to 1x10° vg/eye. This specific gene cassette when packaged in
a single-stranded genome and packaged with the same sero-
type capsid 8 exhibits significantly lower level of gene
expression in mice, as demonstrated by the measurement of
mRNA expression level. The same self-complementary
genome as NVS2 and packaged in AAV2 capsid, which is
NVS1, demonstrated efficacious a-wave recovery (i.e.: an
increased rate of dark adaption) at the dose of 3x10® vg/eye
for at least 350 days. This result suggests that NVS2 is a more
potent viral vector than NVS1, which is likely due to the more
efficient infection of AAVS capsid than AAV2 capsid to the
target cell types.

The results also demonstrated that AAVS-pRLBP1(long)-
eGFP vector, the reporter gene surrogate version of the thera-
peutic vector NVS4, leads to RPE and Miiller cell expression
but also to photoreceptors. The therapeutic vector NVS4
leads to at least 204 days of efficacy at doses ranging from
3x108to 1x10° vg/eye. The same genome in NVS4 but pack-
aged in AAV 2 capsid, which is NVS3, leads to efficacious
a-wave recovery at the dose of 3x10° but not at lower dose
tested (3x10® vg/eye). The results demonstrated that AAVS-
pRPE65-eGFP vector, the reporter gene surrogate version of
the therapeutic vector NVS6, leads to RPE cell type expres-
sion with extensive photoreceptor off-target expression.
When therapeutic vector NVSS5, which carries the same
genome as NVS6 but packaged into AAV?2 capsid, is tested in
RLBP1 KO mouse efficacy model, the results demonstrated
that NVSS5 endures positive a-wave recovery efficacy at the
dose of 3x10° vg/eye but not at lower dose tested (3x10®
vg/eye).
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SEQUENCE LISTING

<160> NUMBER OF SEQ ID NOS: 71
<210>
<211>
<212>
<213>
<220>

<223>

SEQ ID NO 1

LENGTH: 103

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Description of Artificial Sequence:

Synthetic
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-continued

156

<400>

polynucleotide

SEQUENCE: 1

cgegeteget cgetcactga ggecgecegg gcaaageceg ggegteggge gacctttggt 60

cgeceggect cagtgagega gcegagegege agagagggag tgg 103

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 2

LENGTH: 119

TYPE: DNA

ORGANISM: Artificial Sequence

FEATURE:

OTHER INFORMATION: Description of Artificial Sequence: Synthetic
polynucleotide

SEQUENCE: 2

ctgegegete getegetcac tgaggecgee cgggegtegg gegacetttyg gtegeccegge 60

ctcagtgage gagcgagege gcagagaggg agtggcecaac tccatcacta ggggttect 119

<210>
<211>
<212>
<213>

<400>

SEQ ID NO 3

LENGTH: 590

TYPE: DNA

ORGANISM: Homo sapiens

SEQUENCE: 3

ttgtcctete cctgettgge cttaaccage cacatttcte aactgaccce actcactgca 60

gaggtgaaaa ctaccatgcc aggtcctget ggetggggga ggggtgggca ataggectgg 120

atttgccaga gctgccactg tagatgtagt catatttacg atttccctte acctcttatt 180

accctggtgyg tggtggtggy ggyggygygggy tgctetetea geaaccccac ccegggatcet 240

tgaggagaaa gagggcagag aaaagaggga atgggactgg cccagatccce agccccacag 300

cegggettee acatggecga gcaggaactce cagagcagga gcacacaaag gagggetttg 360

atgcgectee agccaggecce aggcctcetece cetetcecect ttetetetgyg gtettecttt 420

geeccactga gggectectyg tgageccgat ttaacggaaa ctgtgggegg tgagaagttce 480

cttatgacac actaatccca acctgctgac cggaccacge ctcecagcegga gggaacctcet 540

agagctccag gacattcagg taccaggtag ccccaaggag gagctgcecga 590

<210> SEQ ID NO 4

<211> LENGTH: 183

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic
polynucleotide

<400> SEQUENCE: 4

aactgaaaaa ccagaaagtt aactggtaag tttagtcttt ttgtctttta tttcaggtce 60

cggatceggt ggtggtgcaa atcaaagaac tgctcctcag tggatgttge ctttacttet 120

aggcctgtac ggaagtgtta cttctgetcet aaaagctgeg gaattgtacce cgccccggga 180

tce 183

<210> SEQ ID NO 5

<211> LENGTH: 6

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic

oligonucleotide
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-continued
<400> SEQUENCE: 5
gccacce 6
<210> SEQ ID NO 6
<211> LENGTH: 954
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 6
atgtcagaag gggtgggcac gttccgeatg gtacctgaag aggaacagga gctcegtgece 60
caactggagce agctcacaac caaggaccat ggacctgtet ttggecegtyg cagcecagetg 120
ccecegecaca ccttgcagaa ggccaaggat gagctgaacg agagagagga gacccegggag 180
gaggcagtge gagagctgca ggagatggtyg caggcgcagg cggecteggyg ggaggagetg 240
geggtggecyg tggcggagag ggtgcaagag aaggacagceg gettettect gegettecatce 300
cgcegecacgga agttcaacgt gggecgtgee tatgagetge tcagaggeta tgtgaattte 360
cggcetgecagt accctgaget ctttgacage ctgtecccag aggetgtecg ctgcaccatt 420
gaagctgget accctggtgt cctcetcetagt cgggacaagt atggccgagt ggtcatgetce 480
ttcaacattg agaactggca aagtcaagaa atcacctttg atgagatctt gcaggcatat 540
tgcttcatce tggagaaget getggagaat gaggaaactce aaatcaatgg cttcetgeate 600
attgagaact tcaagggctt taccatgecag caggetgcta gtctceggac ttcagatcte 660
aggaagatgg tggacatgct ccaggattce tteccagecce ggttcaaage catccactte 720
atccaccage catggtactt caccacgacce tacaatgtgg tcaagecctt cttgaagage 780
aagctgettyg agagggtett tgtccacggg gatgaccttt ctggttteta ccaggagatce 840
gatgagaaca tcctgcecte tgactteggyg ggcacgctge ccaagtatga tggcaaggec 900
gttgctgage agetetttgg cecccaggee caagctgaga acacagectt ctga 954

<210> SEQ I
<211> LENGT.
<212> TYPE:

D NO 7
H: 317
PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 7

Met Ser Glu
1

Glu Leu Arg

Val Phe Gly
35

Lys Asp Glu
50

Glu Leu Gln
65

Ala Val Ala

Leu Arg Phe

Leu Leu Arg
115

Asp Ser Leu
130

Gly Val Gly Thr Phe

5

Ala Gln Leu Glu Gln

20

Pro Cys Ser Gln Leu

40

Leu Asn Glu Arg Glu

55

Glu Met Val Gln Ala

70

Val Ala Glu Arg Val

85

Ile Arg Ala Arg Lys

100

Gly Tyr Val Asn Phe

120

Ser Pro Glu Ala Val

135

Arg

Leu

25

Pro

Glu

Gln

Gln

Phe
105

Arg

Arg

Met

10

Thr

Arg

Thr

Ala

Glu

90

Asn

Leu

Cys

Val

Thr

His

Arg

Ala

75

Lys

Val

Gln

Thr

Pro Glu Glu
Lys Asp His
30

Thr Leu Gln
45

Glu Glu Ala
60

Ser Gly Glu

Asp Ser Gly

Gly Arg Ala

110

Tyr Pro Glu
125

Ile Glu Ala
140

Glu Gln
15

Gly Pro

Lys Ala

Val Arg

Glu Leu
80

Phe Phe
95
Tyr Glu

Leu Phe

Gly Tyr
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Pro Gly Val Leu Ser Ser Arg Asp
145 150

Phe Asn Ile Glu Asn Trp Gln Ser
165

Leu Gln Ala Tyr Cys Phe Ile Leu
180

Thr Gln Ile Asn Gly Phe Cys Ile
195 200

Met Gln Gln Ala Ala Ser Leu Arg
210 215

Asp Met Leu Gln Asp Ser Phe Pro
225 230

Ile His Gln Pro Trp Tyr Phe Thr
245

Phe Leu Lys Ser Lys Leu Leu Glu
260

Leu Ser Gly Phe Tyr Gln Glu Ile
275 280

Phe Gly Gly Thr Leu Pro Lys Tyr
290 295

Leu Phe Gly Pro Gln Ala Gln Ala
305 310

<210> SEQ ID NO 8

<211> LENGTH: 236

<212> TYPE: DNA

<213> ORGANISM: Simian virus 40
<400> SEQUENCE: 8

gatcataatc agccatacca catttgtaga
ccteccecty aacctgaaac ataaaatgaa
agcttataat ggttacaaat aaagcaatag
ttcactgcat tctagttgtg gtttgtecaa
<210> SEQ ID NO 9

<211> LENGTH: 130

<212> TYPE: DNA

<213> ORGANISM: Adeno-associated
<400> SEQUENCE: 9

aggaacccct agtgatggag ttggecacte
cegggegace aaaggtegece cgacgecegy
gagegegeay

<210> SEQ ID NO 10

<211> LENGTH: 3157

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 10

ttgtectete cctgettgge cttaaccage
gaggtgaaaa ctaccatgee aggtectget

atttgccaga gctgecactg tagatgtagt

accctggtgg tggtggtggg 9ggggggggy

Lys Tyr Gly Arg Val Val Met Leu
155 160

Gln Glu Ile Thr Phe Asp Glu Ile
170 175

Glu Lys Leu Leu Glu Asn Glu Glu
185 190

Ile Glu Asn Phe Lys Gly Phe Thr
205

Thr Ser Asp Leu Arg Lys Met Val
220

Ala Arg Phe Lys Ala Ile His Phe
235 240

Thr Thr Tyr Asn Val Val Lys Pro
250 255

Arg Val Phe Val His Gly Asp Asp
265 270

Asp Glu Asn Ile Leu Pro Ser Asp
285

Asp Gly Lys Ala Val Ala Glu Gln
300

Glu Asn Thr Ala Phe
315

ggttttactt gctttaaaaa acctcccaca
tgcaattgtt gttgttaact tgtttattgce
catcacaaat ttcacaaata aagcattttt

actcatcaat gtatcttatc atgtet

virus

cctetetgeg cgetegeteg ctecactgagg

getttgeceyg ggeggectcea gtgagegage

cacatttcte aactgacccce actcactgea
ggctggggga ggggtgggca ataggcctgg
catatttacg atttccctte acctettatt

tgctctcteca gcaaccccac ccegggatet

60

120

180

236

60

120

130

60

120

180

240
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tgaggagaaa gagggcagag aaaagaggga atgggactgg cccagatccce agccccacag 300
cegggettee acatggecga gcaggaactce cagagcagga gcacacaaag gagggetttg 360
atgcgectee agccaggecce aggcctcetece cetetcecect ttetetetgyg gtettecttt 420
geeccactga gggectectyg tgageccgat ttaacggaaa ctgtgggegg tgagaagttce 480
cttatgacac actaatccca acctgctgac cggaccacge ctcecagcegga gggaacctcet 540
agagctccag gacattcagg taccaggtag ccccaaggag gagctgccga cctggcaggt 600
aagtcaatac ctggggcttg cctgggecag ggageccagyg actggggtga ggactcaggg 660
gagcagggag accacgtccce aagatgectg taaaactgaa accacctggce cattctccag 720
gttgagccag accaatttga tggcagattt agcaaataaa aatacaggac acccagttaa 780
atgtgaattt cagatgaaca gcaaatactt ttttagtatt aaaaaagttc acatttaggce 840
tcacgectgt aatcccagca ctttgggagg ccgaggcagyg cagatcacct gaggtcagga 900
gttecgagacce agcctggcca acatggtgaa accccatcte cactaaaaat accaaaaatt 960
agccaggegt gectggtggge acctgtagtt ccagctactce aggaggctaa ggcaggagaa 1020
ttgcttgaac ctgggaggca gaggttgcag tgagctgaga tcgcaccatt gcactctagce 1080
ctgggcgaca agaacaaaac tccatctcaa aaaaaaaaaa aaaaaaaaag ttcacattta 1140
actgggcatt ctgtatttaa ttggtaatct gagatggcag ggaacagcat cagcatggtg 1200
tgagggatag gcattttttc attgtgtaca gcttgtaaat cagtattttt aaaactcaaa 1260
gttaatggct tgggcatatt tagaaaagag ttgccgcacg gacttgaacc ctgtattect 1320
aaaatctagg atcttgttcect gatggtctgce acaactggct gggggtgtcce agccactgtce 1380
cctecttgect gggctceccecca gggcagttcet gtcagectet ccatttccat tectgttceca 1440
gcaaaaccca actgatagca cagcagcatt tcagcctgte tacctcetgtg cccacatacce 1500
tggatgtcta ccagccagaa aggtggctta gatttggttc ctgtgggtgg attatggcecce 1560
ccagaacttc cctgtgcttg ctgggggtgt ggagtggaaa gagcaggaaa tgggggaccce 1620
tcecgatacte tatgggggte ctccaagtct ctttgtgcaa gttagggtaa taatcaatat 1680
ggagctaaga aagagaaggg gaactatgct ttagaacagg acactgtgcc aggagcattg 1740
cagaaattat atggttttca cgacagttct ttttggtagg tactgttatt atcctcagtt 1800
tgcagatgag gaaactgaga cccagaaagg ttaaataact tgctagggtc acacaagtca 1860
taactgacaa agcctgattc aaacccaggt ctccctaacc tttaaggttt ctatgacgcece 1920
agctctecta gggagtttgt cttcagatgt cttggctcecta ggtgtcaaaa aaagacttgg 1980
tgtcaggcag gcataggttc aagtcccaac tctgtcactt accaactgtg actaggtgat 2040
tgaactgacc atggaacctg gtcacatgca ggagcaggat ggtgaagggt tcttgaaggce 2100
acttaggcag gacatttagg caggagagaa aacctggaaa cagaagagct gtctccaaaa 2160
atacccactg gggaagcagg ttgtcatgtg ggccatgaat gggacctgtt ctggtaacca 2220
agcattgctt atgtgtccat tacatttcat aacacttcca tcctacttta cagggaacaa 2280
ccaagactgg ggttaaatct cacagcctgce aagtggaaga gaagaacttg aacccaggtce 2340
caacttttgc gccacagcag gctgectcectt ggtectgaca ggaagtcaca acttgggtcet 2400
gagtactgat ccctggctat tttttggetg tgttaccttyg gacaagtcac ttattcctece 2460
tceegtttee tectatgtaa aatggaaata ataatgttga cecctgggtet gagagagtgg 2520
atttgaaagt acttagtgca tcacaaagca cagaacacac ttccagtctc gtgattatgt 2580
acttatgtaa ctggtcatca cccatcttga gaatgaatgc attggggaaa gggccatcca 2640
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ctaggctgcg aagtttctga gggactcecctt cgggctggag aaggatggcce acaggaggga 2700
ggagagattg ccttatcctg cagtgatcat gtcattgaga acagagccag attcectttttt 2760
tcetggcagg gecaacttgt tttaacatct aaggactgag ctatttgtgt ctgtgccctt 2820
tgtccaagca gtgtttccca aagtgtagcce caagaaccat ctccctcaga gccaccagga 2880
agtgctttaa attgcaggtt cctaggccac agcctgcacce tgcagagtca gaatcatgga 2940
ggttgggacc caggcacctg cgtttctaac aaatgccteg ggtgattctg atgcaattga 3000
aagtttgaga tccacagttc tgagacaata acagaatggt ttttctaacc cctgcagccce 3060
tgacttccta tcctagggaa ggggccgget ggagaggcca ggacagagaa agcagatcce 3120
ttetttttee aaggactctg tgtctteccat aggcaac 3157
<210> SEQ ID NO 11
<211> LENGTH: 1585
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 11
tacgtaatat ttattgaagt ttaatattgt gtttgtgata cagaagtatt tgctttaatt 60
ctaaataaaa attttatgct tttattgctg gtttaagaag atttggatta tceccttgtact 120
ttgaggagaa gtttcttatt tgaaatattt tggaaacagg tcttttaatg tggaaagata 180
gatattaatc tcctettcta ttactctcca agatccaaca aaagtgatta taccccccaa 240
aatatgatgg tagtatctta tactaccatc attttatagg catagggctc ttagctgcaa 300
ataatggaac taactctaat aaagcagaac gcaaatattyg taaatattag agagctaaca 360
atctctggga tggctaaagg atggagettg gaggctacce agccagtaac aatattccgg 420
gctecactgt tgaatggaga cactacaact gecttggatg ggcagagata ttatggatge 480
taagccccag gtgctaccat taggacttcet accactgtece ctaacgggtyg gagcccatca 540
catgcctatg ccctcactgt aaggaaatga agctactgtt gtatatcttyg ggaagcactt 600
ggattaattyg ttatacagtt ttgttgaaga agacccctag ggtaagtagc cataactgea 660
cactaaattt aaaattgtta atgagtttct caaaaaaaat gttaaggttg ttagctggta 720
tagtatatat cttgcctgtt ttccaaggac ttectttgggce agtaccttgt ctgtgctggce 780
aagcaactga gacttaatga aagagtattg gagatatgaa tgaattgatg ctgtatacte 840
tcagagtgcce aaacatatac caatggacaa gaaggtgagg cagagagcag acaggcatta 900
gtgacaagca aagatatgca gaatttcatt ctcagcaaat caaaagtcct caacctggtt 960
ggaagaatat tggcactgaa tggtatcaat aaggttgcta gagagggtta gaggtgcaca 1020
atgtgcttcce ataacatttt atacttctce aatcttagca ctaatcaaac atggttgaat 1080
actttgttta ctataactct tacagagtta taagatctgt gaagacaggg acagggacaa 1140
tacccatcte tgtctggttce ataggtggta tgtaatagat atttttaaaa ataagtgagt 1200
taatgaatga gggtgagaat gaaggcacag aggtattagg gggaggtggyg ccccagagaa 1260
tggtgccaag gtccagtggg gtgactggga tcagctcagg cctgacgctg geccactccca 1320
cctagctect ttctttctaa tetgttectca ttectecttgg gaaggattga ggtctcetgga 1380
aaacagccaa acaactgtta tgggaacagc aagcccaaat aaagccaagce atcaggggga 1440
tctgagagct gaaagcaact tetgtteccce cteectcage tgaaggggtg gggaagggct 1500
cccaaagcca taactccttt taagggattt agaaggcata aaaaggcccce tggctgagaa 1560
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cttccttett cattcectgcag ttggt 1585
<210> SEQ ID NO 12
<211> LENGTH: 628
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 12
tacgtaattc tgtcatttta ctagggtgat gaaattccca agcaacacca tccttttcag 60
ataagggcac tgaggctgag agaggagcetg aaacctacce ggegtcacca cacacaggtg 120
gcaaggctygyg gaccagaaac caggactgtt gactgcagec cggtattcat tctttccata 180
geecacaggyg ctgtcaaaga ccccagggcece tagtcagagg ctectectte ctggagagtt 240
cctggcacag aagttgaagce tcagcacage cceectaacce ccaactctet ctgcaaggece 300
tcaggggtca gaacactggt ggagcagatc ctttagecte tggattttag ggccatggta 360
gagggggtgt tgccctaaat tccagecctg gtctcagece aacaccctec aagaagaaat 420
tagaggggce atggccagge tgtgctagece gttgettetyg agcagattac aagaagggac 480
taagacaagg actcctttgt ggaggtectg gettagggag tcaagtgacyg gceggetcage 540
actcacgtgg gcagtgccag cctctaagag tgggcagggyg cactggccac agagtcccag 600
ggagtcccac cagcctagtce gccagacce 628
<210> SEQ ID NO 13
<211> LENGTH: 2454
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 13
gggecceggt gttatctcat tettttttet cctetgtaag ttgacatgtg atgtgggaac 60
aaaggggata aagtcattat tttgtgctaa aatcgtaatt ggagaggacc tcctgttage 120
tgggctttet tectatttatt gtggtggtta ctggagttcecce ttcttctagt tttaggatat 180
atatatatat tttttttttt tectttcecctg aagatataat aatatatata cttctgaaga 240
ttgagatttt taaattagtt gtattgaaaa ctagctaatc agcaatttaa ggctagcttg 300
agacttatgt cttgaatttg tttttgtagg ctccaaaacc aaggagggayg tggtgcatgg 360
tgtggcaaca ggtaagctcce attgtgetta tatccaaaga tgatatttaa agtatctagt 420
gattagtgtyg gcccagtatt caagattcct atgaaattgt aaaacaatca ctgagcattce 480
taagaacata tcagtcttat tgaaactgaa ttctttataa agtattttta aaaaggtaaa 540
tattgattat aaataaaaaa tatacttgcc aagaataatyg agggctttga attgataage 600
tatgtttaat ttatagtaag tgggcattta aatattctga ccaaaaatgt attgacaaac 660
tgctgacaaa aataaaatgt gaatattgcc ataattttaa aaaaagagta aaatttctgt 720
tgattacagt aaaatatttt gaccttaaat tatgttgatt acaatattcc tttgataatt 780
cagagtgcat ttcaggaaac acccttggac agtcagtaaa ttgtttattg tatttatctt 840
tgtattgtta tggtatagct atttgtacaa atattattgt gcaattatta catttctgat 900
tatattattc atttggccta aatttaccaa gaatttgaac aagtcaatta ggtttacaat 960
caagaaatat caaaaatgat gaaaaggatg ataatcatca tcagatgttg aggaagatga 1020
cgatgagagt gccagaaata gagaaatcaa aggagaacca aaatttaaca aattaaaagc 1080
ccacagactt gctgtaatta agttttctgt tgtaagtact ccacgtttcce tggcagatgt 1140
ggtgaagcaa aagatataat cagaaatata atttatatga tcggaaagca ttaaacacaa 1200
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tagtgcctat acaaataaaa tgttcctatc actgacttct aaaatggaaa tgaggacaat 1260
gatatgggaa tcttaataca gtgttgtgga taggactaaa aacacaggag tcagatcttc 1320
ttggttcaac ttcctgctta ctecttacca gctgtgtgtt ttttgcaagg ttettcacct 1380
ctatgtgatt tagcttcctc atctataaaa taattcagtg aattaatgta cacaaaacat 1440
ctggaaaaca aaagcaaaca atatgtattt tataagtgtt acttatagtt ttatagtgaa 1500
ctttcttgtg caacattttt acaactagtg gagaaaaata tttctttaaa tgaatacttt 1560
tgatttaaaa atcagagtgt aaaaataaaa cagactcctt tgaaactagt tctgttagaa 1620
gttaattgtg cacctttaat gggctctgtt gcaatccaac agagaagtag ttaagtaagt 1680
ggactatgat ggcttctagg gacctcctat aaatatgata ttgtgaagca tgattataat 1740
aagaactaga taacagacag gtggagactc cactatctga agagggtcaa cctagatgaa 1800
tggtgttcca tttagtagtt gaggaagaac ccatgaggtt tagaaagcag acaagcatgt 1860
ggcaagttct ggagtcagtg gtaaaaatta aagaacccaa ctattactgt cacctaatga 1920
tctaatggag actgtggaga tgggctgcat ttttttaatc ttctccagaa tgccaaaatg 1980
taaacacata tctgtgtgtg tgtgtgtgtg tgtgtgtgtg tgtgagagag agagagagag 2040
agagagagac tgaagtttgt acaattagac attttataaa atgttttctg aaggacagtg 2100
gctcacaatc ttaagtttct aacattgtac aatgttggga gactttgtat actttatttt 2160
ctctttagca tattaaggaa tctgagatgt cctacagtaa agaaatttgc attacatagt 2220
taaaatcagg gttattcaaa ctttttgatt attgaaacct ttcttcatta gttactaggg 2280
ttgaatgaaa ctagtgttcc acagaaaact atgggaaatg ttgctaggca gtaaggacat 2340
ggtgatttca gcatgtgcaa tatttacagc gattgcaccc atggaccacc ctggcagtag 2400
tgaaataacc aaaaatgctg tcataactag tatggctatg agaaacacat tggg 2454
<210> SEQ ID NO 14

<211> LENGTH: 1503

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 14

attctccagg ttgagccaga ccaatttgat ggtagattta gcaaataaaa atacaggaca 60
cccagttaaa tgtgaatttc cgatgaacag caaatacttt tttagtatta aaaaagttca 120
catttaggct cacgectgta atcccagecac tttgggagge cgaggcaggce agatcacctg 180
aggtcaggag ttcgagacca gecctggecaa catggtgaaa ccccatctece actaaaaata 240
ccaaaaatta gccaggegtg ctggtgggea cctgtagtte cagctactca ggaggctaag 300
gcaggagaat tgcttgaacc tgggaggcag aggttgcagt gagctgagat cgcaccattg 360
cactctagee tgggcgacaa gaacaaaact ccatctcaaa aaaaaaaaaa aaaaaaaagt 420
tcacatttaa ctgggcattc tgtatttaat tggtaatctyg agatggcagyg gaacagcatce 480
agcatggtgt gagggatagg cattttttca ttgtgtacag cttgtaaatc agtattttta 540
aaactcaaag ttaatggctt gggcatattt agaaaagagt tgccgcacgyg acttgaacce 600
tgtattccta aaatctagga tcttgttetg atggtctgea caactggetyg ggggtgtcca 660
gecactgtee ctettgcectyg ggctecccag ggcagttetyg tcagectete catttccatt 720
cctgttecag caaaacccaa ctgatagcac agcagcattt cagectgtet acctetgtge 780

ccacatacct ggatgtctac cagccagaaa ggtggcttag atttggttcee tgtgggtgga 840
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ttatggccce cagaacttce ctgtgettge tgggggtgtg gagtggaaag agcaggaaat 900
gggggaccct ccgatactct atgggggtcc tccaagtcte tttgtgcaag ttagggtaat 960

aatcaatatg gagctaagaa agagaagggg aactatgctt tagaacagga cactgtgcca 1020
ggagcattgc agaaattata tggttttcac gacagttctt tttggtaggt actgttatta 1080
tcetcagttt gcagatgagg aaactgagac ccagaaaggt taaataactt gctagggtca 1140
cacaagtcat aactgacaaa gcctgattca aacccaggtc tccctaacct ttaaggttte 1200
tatgacgcca gectctectag ggagtttgte ttcagatgtce ttggctctag gtgtcaaaaa 1260
aagacttggt gtcaggcagg cataggttca agtcccaact ctgtcactta ccaactgtga 1320
ctaggtgatt gaactgacca tggaacctgg tcacatgcag gagcaggatg gtgaagggtt 1380
cttgaaggca cttaggcagg acatttaggce aggagagaaa acctggaaac agaagagctg 1440
tctccaaaaa tacccactgg ggaagcaggt tgtcatgtgg geccatgaatg ggacctgttce 1500
tgg 1503
<210> SEQ ID NO 15

<211> LENGTH: 2619

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic

polynucleotide

<400> SEQUENCE: 15

ctgectgcag gggegectga tgcggtattt tetecttacyg catctgtgeg gtatttcaca 60
ccgcatacgt caaagcaacc atagtacgeg cectgtageg gegcattaag cgcggegggt 120
gtggtggtta cgcgcagegt gaccgctaca cttgccageg ccttagegec cgetecttte 180
getttettee cttectttet cgccacgtte gecggettte cecgtcaage tctaaatcegyg 240
gggetccectt tagggttceg atttagtgcet ttacggcacce tcgaccccaa aaaacttgat 300
ttgggtgatg gttcacgtag tgggccatcg cecctgataga cggttttteg ccctttgacyg 360
ttggagtcca cgttctttaa tagtggactce ttgttccaaa ctggaacaac actcaactct 420
atctcgggcet attcttttga tttataaggg attttgccga tttcecggtcta ttggttaaaa 480
aatgagctga tttaacaaaa atttaacgcg aattttaaca aaatattaac gtttacaatt 540
ttatggtgca ctctcagtac aatctgetcet gatgccgecat agttaagcca gccccgacac 600
cecgecaacac ccgctgacge gecctgacgg gettgtetge teccggcate cgcttacaga 660
caagctgtga ccgtctecgg gagctgeatg tgtcagaggt tttcaccgte atcaccgaaa 720
cgegegagac gaaagggcect cgtgatacge ctatttttat aggttaatgt catgataata 780
atggtttcett agacgtcagg tggcactttt cggggaaatyg tgcgcggaac ccctatttgt 840
ttatttttet aaatacattc aaatatgtat ccgctcatga gacaataacc ctgataaatg 900
cttcaataat attgaaaaag gaagagtatg agtattcaac atttccgtgt cgcccttatt 960

ccettttttg cggcattttg ccecttectgtt tttgctcacce cagaaacgct ggtgaaagta 1020

aaagatgctg aagatcagtt gggtgcacga gtgggttaca tcgaactgga tctcaacagce 1080

ggtaagatcc ttgagagttt tcgccccgaa gaacgttttce caatgatgag cacttttaaa 1140

gttctgctat gtggcgeggt attatccegt attgacgceg ggcaagagca actcggtege 1200

cgcatacact attctcagaa tgacttggtt gagtactcac cagtcacaga aaagcatctt 1260

acggatggca tgacagtaag agaattatgc agtgctgcca taaccatgag tgataacact 1320
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geggcecaact

aacatggggg

ccaaacgacyg

ttaactggeg

gataaagttyg

aaatctggag

aagccectece

aatagacaga

gtttactcat

gtgaagatce

tgagcgtcag

gtaatctget

caagagctac

actgttette

acataccteg

cttaccgggt

gggggttegt

cagcgtgage

gtaagcggca

tatctttata

tcgtcagggg

gecttttget

tacttctgac

atcatgtaac

agcgtgacac

aactacttac

caggaccact

ccggtgagcg

gtatcgtagt

tcgetgagat

atatacttta

tttttgataa

acccegtaga

gettgcaaac

caactctttt

tagtgtagcc

ctctgetaat

tggactcaag

gcacacagce

tatgagaaag

gggtcggaac

gtcetgtegy

ggcggagcct

ggcettttge

<210> SEQ ID NO 16
<211> LENGTH: 130

<212> TYPE:

DNA

aacgatcgga

tcgecttgat

cacgatgect

tctagettee

tctgegeteg

tgggtctege

tatctacacg

aggtgectca

gattgattta

tctecatgace

aaagatcaaa

aaaaaaacca

tccgaaggta

gtagttaggce

cctgttacca

acgatagtta

cagcttggag

cgccacgett

aggagagcgc

gtttcegecac

atggaaaaac

tcacatgtcc

ggaccgaagg agctaaccgce

cgttgggaac cggagctgaa

gtagcaatgg caacaacgtt

cggcaacaat taatagactg

gecetteegyg ctggetggtt

ggtatcattyg cagcactggg

acggggagtc aggcaactat

ctgattaage attggtaact

aaacttcatt tttaatttaa

aaaatccctt aacgtgagtt

ggatcttett gaaatccttt

ccgetaccag cggtggtttyg

actggcttca gcagagcgca

caccacttca agaactctgt

gtggctgetyg ccagtggega

ccggataagyg cgcageggte

cgaacgacct acaccgaact

cccgaaggga gaaaggcgga

acgagggagc ttccaggggg

ctctgacttyg agcegtcgatt

gccagcaacyg cggecttttt

tgcaggcag

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence:

polynucleotide

<400> SEQUENCE: 16

ctgegegete gectegetecac tgaggecgece

ggtcgecegyg cctcagtgag cgagcgageg

aggggttect

<210> SEQ ID NO 17
<211> LENGTH: 145

<212> TYPE:

DNA

<213> ORGANISM: Adeno-associated

<400> SEQUENCE: 17

ttggccacte cctetetgeg cgetegeteg

cgacgecegg getttgeceg ggeggectca

gccaactcca tcactagggg ttect

<210> SEQ ID NO 18
<211> LENGTH: 2208

<212> TYPE:

DNA

cgggcaaage ccgggegteg

cgcagagagyg gagtggccaa

virus

ctcactgagyg ccgggcgace

gtgagcgagc gagcgcgcag

ttttttgcac 1380
tgaagccata 1440
gcgcaaacta 1500
gatggaggcg 1560
tattgctgat 1620
gccagatggt 1680
ggatgaacga 1740
gtcagaccaa 1800
aaggatctag 1860
ttegttecac 1920
ttttectgege 1980
tttgccggat 2040
gataccaaat 2100
agcaccgect 2160
taagtcgtgt 2220
gggctgaacg 2280
gagataccta 2340
caggtatccyg 2400
aaacgccetgyg 2460
tttgtgatgce 2520
acggttectyg 2580
2619
Synthetic

ggcgaccttt 60
ctccatcact 120
130

aaaggtcgcce 60
agagggagtyg 120
145
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-continued

<213> ORGANISM: Adeno-associated virus

<400> SEQUENCE: 18

atggctgceg atggttatet tccagattgg ctegaggaca ctetetetga aggaataaga 60
cagtggtgga agctcaaacc tggcccacca ccaccaaage ccegcagageyg gcataaggac 120
gacagcaggyg gtettgtget tectgggtac aagtaccteg gacccttcaa cggactegac 180
aagggagage cggtcaacga ggcagacgcece geggccecteg agcacgacaa agcectacgac 240
cggcageteg acageggaga caaccegtac ctcaagtaca accacgccega cgeggagttt 300
caggagcgee ttaaagaaga tacgtcetttt gggggcaacce teggacgage agtcttecag 360
gcgaaaaaga gggttettga acctetggge ctggttgagg aacctgttaa gacggctecy 420
ggaaaaaaga ggccggtaga gcactctecet gtggagecag actcectecte gggaaccgga 480
aaggcgggee agcagectge aagaaaaaga ttgaattttyg gtcagactgyg agacgcagac 540
tcagtacctyg accceccagee tcteggacag ccaccageag cceceectetgyg tetgggaact 600
aatacgatgg ctacaggcag tggcgcacca atggcagaca ataacgaggyg cgccgacgga 660
gtgggtaatt cctecgggaaa ttggecattge gattccacat ggatgggcega cagagtcatce 720
accaccagca cccgaacctyg ggccectgece acctacaaca accacctceta caaacaaatt 780
tccagecaat caggagecte gaacgacaat cactactttyg gctacagecac ccecttggggyg 840
tattttgact tcaacagatt ccactgeccac ttttcaccac gtgactggca aagactcate 900
aacaacaact ggggattceg acccaagaga ctcaacttca agetctttaa cattcaagte 960

aaagaggtca cgcagaatga cggtacgacg acgattgcca ataaccttac cagcacggtt 1020
caggtgttta ctgactcgga gtaccagctc ccgtacgtcce teggctcgge gcatcaagga 1080
tgccteccge cgtteccage agacgtectte atggtgccac agtatggata cctcaccctg 1140
aacaacggga gtcaggcagt aggacgctct tcattttact gecctggagta ctttecttet 1200
cagatgctgce gtaccggaaa caactttacc ttcagctaca cttttgagga cgttccttte 1260
cacagcagct acgctcacag ccagagtctg gaccgtctca tgaatcctet catcgaccag 1320
tacctgtatt acttgagcag aacaaacact ccaagtggaa ccaccacgca gtcaaggctt 1380
cagttttctce aggccggagce gagtgacatt cgggaccagt ctaggaactg gettectgga 1440
ccetgttace gecagcageg agtatcaaag acatctgegg ataacaacaa cagtgaatac 1500
tcgtggactg gagctaccaa gtaccacctce aatggcagag actctctggt gaatccgggce 1560
ccggcecatgg caagccacaa ggacgatgaa gaaaagtttt ttcctcagag cggggttcte 1620
atctttggga agcaaggctc agagaaaaca aatgtggaca ttgaaaaggt catgattaca 1680
gacgaagagg aaatcaggac aaccaatccc gtggctacgg agcagtatgg ttctgtatct 1740
accaacctcee agagaggcaa cagacaagca gctaccgcag atgtcaacac acaaggegtt 1800
cttccaggca tggtctggca ggacagagat gtgtaccttc aggggcccat ctgggcaaag 1860
attccacaca cggacggaca ttttcaccce tctecccctca tgggtggatt cggacttaaa 1920
caccctecte cacagattcet catcaagaac accccggtac ctgcgaatcce ttcecgaccacce 1980
ttcagtgcgg caaagtttge ttecttcatce acacagtact ccacgggaca ggtcagegtg 2040
gagatcgagt gggagctgca gaaggaaaac agcaaacgct ggaatcccga aattcagtac 2100
acttccaact acaacaagtc tgttaatgtg gactttactg tggacactaa tggcgtgtat 2160

tcagagccte gecccattgg caccagatac ctgactcgta atctgtaa 2208
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-continued

<210> SEQ ID NO 19

<211> LENGTH: 735

<212> TYPE: PRT

<213> ORGANISM: Adeno-associated virus

<400> SEQUENCE: 19

Met Ala Ala Asp Gly Tyr Leu Pro Asp Trp Leu Glu Asp Thr Leu Ser
1 5 10 15

Glu Gly Ile Arg Gln Trp Trp Lys Leu Lys Pro Gly Pro Pro Pro Pro
20 25 30

Lys Pro Ala Glu Arg His Lys Asp Asp Ser Arg Gly Leu Val Leu Pro
Gly Tyr Lys Tyr Leu Gly Pro Phe Asn Gly Leu Asp Lys Gly Glu Pro
50 55 60

Val Asn Glu Ala Asp Ala Ala Ala Leu Glu His Asp Lys Ala Tyr Asp
65 70 75 80

Arg Gln Leu Asp Ser Gly Asp Asn Pro Tyr Leu Lys Tyr Asn His Ala
85 90 95

Asp Ala Glu Phe Gln Glu Arg Leu Lys Glu Asp Thr Ser Phe Gly Gly
100 105 110

Asn Leu Gly Arg Ala Val Phe Gln Ala Lys Lys Arg Val Leu Glu Pro
115 120 125

Leu Gly Leu Val Glu Glu Pro Val Lys Thr Ala Pro Gly Lys Lys Arg
130 135 140

Pro Val Glu His Ser Pro Val Glu Pro Asp Ser Ser Ser Gly Thr Gly
145 150 155 160

Lys Ala Gly Gln Gln Pro Ala Arg Lys Arg Leu Asn Phe Gly Gln Thr
165 170 175

Gly Asp Ala Asp Ser Val Pro Asp Pro Gln Pro Leu Gly Gln Pro Pro
180 185 190

Ala Ala Pro Ser Gly Leu Gly Thr Asn Thr Met Ala Thr Gly Ser Gly
195 200 205

Ala Pro Met Ala Asp Asn Asn Glu Gly Ala Asp Gly Val Gly Asn Ser
210 215 220

Ser Gly Asn Trp His Cys Asp Ser Thr Trp Met Gly Asp Arg Val Ile
225 230 235 240

Thr Thr Ser Thr Arg Thr Trp Ala Leu Pro Thr Tyr Asn Asn His Leu
245 250 255

Tyr Lys Gln Ile Ser Ser Gln Ser Gly Ala Ser Asn Asp Asn His Tyr
260 265 270

Phe Gly Tyr Ser Thr Pro Trp Gly Tyr Phe Asp Phe Asn Arg Phe His
275 280 285

Cys His Phe Ser Pro Arg Asp Trp Gln Arg Leu Ile Asn Asn Asn Trp
290 295 300

Gly Phe Arg Pro Lys Arg Leu Asn Phe Lys Leu Phe Asn Ile Gln Val
305 310 315 320

Lys Glu Val Thr Gln Asn Asp Gly Thr Thr Thr Ile Ala Asn Asn Leu
325 330 335

Thr Ser Thr Val Gln Val Phe Thr Asp Ser Glu Tyr Gln Leu Pro Tyr
340 345 350

Val Leu Gly Ser Ala His Gln Gly Cys Leu Pro Pro Phe Pro Ala Asp
355 360 365

Val Phe Met Val Pro Gln Tyr Gly Tyr Leu Thr Leu Asn Asn Gly Ser
370 375 380
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178

Gln

385

Gln

Asp

Leu

Asn

Ala

465

Pro

Asn

Arg

Asp

Gln

545

Asp

Gly

Ala

Arg

Asp

625

Pro

Tyr

Glu

Asn

705

Ser

Ala

Met

Val

Met

Thr

450

Gly

Cys

Ser

Asp

Glu

530

Gly

Glu

Ser

Asp

Asp

610

Gly

Pro

Ser

Ser

Asn

690

Lys

Glu

Val

Leu

Pro

Asn

435

Pro

Ala

Tyr

Glu

Ser

515

Glu

Ser

Glu

Val

Val

595

Val

His

Pro

Thr

Thr

675

Ser

Ser

Pro

Gly

Arg

Phe

420

Pro

Ser

Ser

Arg

Tyr

500

Leu

Lys

Glu

Glu

Ser

580

Asn

Tyr

Phe

Pro

Thr

660

Gly

Lys

Val

Arg

Arg

Thr

405

His

Leu

Gly

Asp

Gln

485

Ser

Val

Phe

Lys

Ile

565

Thr

Thr

Leu

His

Gln

645

Phe

Gln

Arg

Asn

Pro
725

<210> SEQ ID NO 20

<211> LENGTH:

<212> TYPE: DNA

<213> ORGANISM: Adeno-associated

<400> SEQUENCE:

atggctgeceg atggttatct tccagattgg

gagtggtggg cgctgaaacc tggagccccg

gacggceggg gtcetggtget tectggetac

2217

20

Ser

390

Gly

Ser

Ile

Thr

Ile

470

Gln

Trp

Asn

Phe

Thr

550

Arg

Asn

Gln

Gln

Pro

630

Ile

Ser

Val

Trp

Val

710

Ile

Ser

Asn

Ser

Asp

Thr

455

Arg

Arg

Thr

Pro

Pro

535

Asn

Thr

Leu

Gly

Gly

615

Ser

Leu

Ala

Ser

Asn

695

Asp

Gly

Phe

Asn

Tyr

Gln

440

Thr

Asp

Val

Gly

Gly

520

Gln

Val

Thr

Gln

Val

600

Pro

Pro

Ile

Ala

Val

680

Pro

Phe

Thr

Tyr

Phe

Ala

425

Tyr

Gln

Gln

Ser

Ala

505

Pro

Ser

Asp

Asn

Arg

585

Leu

Ile

Leu

Lys

Lys

665

Glu

Glu

Thr

Arg

Cys

Thr

410

His

Leu

Ser

Ser

Lys

490

Thr

Ala

Gly

Ile

Pro

570

Gly

Pro

Trp

Met

Asn

650

Phe

Ile

Ile

Val

Tyr
730

virus

ctcgaggaca acctetetga gggeattege

aagcccaaag ccaaccagca aaagcaggac

aagtacctcg gacccttcaa cggactegac

Leu

395

Phe

Ser

Tyr

Arg

Arg

475

Thr

Lys

Met

Val

Glu

555

Val

Asn

Gly

Ala

Gly

635

Thr

Ala

Glu

Gln

Asp

715

Leu

Glu

Ser

Gln

Tyr

Leu

460

Asn

Ser

Tyr

Ala

Leu

540

Lys

Ala

Arg

Met

Lys

620

Gly

Pro

Ser

Trp

Tyr

700

Thr

Thr

Tyr

Tyr

Ser

Leu

445

Gln

Trp

Ala

His

Ser

525

Ile

Val

Thr

Gln

Val

605

Ile

Phe

Val

Phe

Glu

685

Thr

Asn

Arg

Phe

Thr

Leu

430

Ser

Phe

Leu

Asp

Leu

510

His

Phe

Met

Glu

Ala

590

Trp

Pro

Gly

Pro

Ile

670

Leu

Ser

Gly

Asn

Pro

Phe

415

Asp

Arg

Ser

Pro

Asn

495

Asn

Lys

Gly

Ile

Gln

575

Ala

Gln

His

Leu

Ala

655

Thr

Gln

Asn

Val

Leu
735

Ser

400

Glu

Arg

Thr

Gln

Gly

480

Asn

Gly

Asp

Lys

Thr

560

Tyr

Thr

Asp

Thr

Lys

640

Asn

Gln

Lys

Tyr

Tyr
720

60

120

180
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-continued
aagggggagce ccgtcaacgce ggcggacgca geggeccteg agcacgacaa ggcectacgac 240
cagcagctge aggcgggtga caatccegtac ctgeggtata accacgccga cgccgagttt 300
caggagcgte tgcaagaaga tacgtctttt gggggcaacce tegggcgage agtcttccag 360
gccaagaage gggttctcega accteteggt ctggttgagg aaggcgctaa gacggctect 420
ggaaagaaga gaccggtaga gccatcacce cagcegttcte cagactcectce tacgggcatce 480
ggcaagaaag gccaacagcce cgccagaaaa agactcaatt ttggtcagac tggcgactca 540
gagtcagtte cagaccctca acctctcgga gaacctecag cagcgeccte tggtgtggga 600
cctaatacaa tggctgcagg cggtggegea ccaatggcag acaataacga aggcgcecgac 660
ggagtgggta gttecctceggg aaattggcat tgcgattcca catggetggg cgacagagtce 720
atcaccacca gcacccgaac ctgggeectg cecacctaca acaaccacct ctacaagcaa 780
atctccaacyg ggacatcggg aggagccacce aacgacaaca cctacttegyg ctacagcace 840
cecetgggggt attttgactt taacagattce cactgccact tttcaccacyg tgactggcag 900
cgactcatca acaacaactg gggattccgg cccaagagac tcagcttcaa gctcttcaac 960
atccaggtca aggaggtcac gcagaatgaa ggcaccaaga ccatcgccaa taacctcace 1020
agcaccatcc aggtgtttac ggactcggag taccagctgce cgtacgttcet cggctcectgece 1080
caccagggct gectgectec gttecceceggeg gacgtgttceca tgattcccecca gtacggctac 1140
ctaacactca acaacggtag tcaggccgtg ggacgctect ccttcectactg cctggaatac 1200
tttcecttege agatgctgag aaccggcaac aacttccagt ttacttacac cttcecgaggac 1260
gtgcctttee acagcagcta cgcccacagce cagagcttgg accggctgat gaatcctcetg 1320
attgaccagt acctgtacta cttgtctcgg actcaaacaa caggaggcac ggcaaatacg 1380
cagactctgg gcttcagcca aggtgggcct aatacaatgg ccaatcaggce aaagaactgg 1440
ctgccaggac cctgttaccg ccaacaacge gtctcaacga caaccgggca aaacaacaat 1500
agcaactttg cctggactgc tgggaccaaa taccatctga atggaagaaa ttcattggcet 1560
aatcctggca tcgctatgge aacacacaaa gacgacgagg agcgtttttt teccagtaac 1620
gggatcctga tttttggcaa acaaaatgct gccagagaca atgcggatta cagcgatgtce 1680
atgctcacca gcgaggaaga aatcaaaacc actaaccctyg tggctacaga ggaatacggt 1740
atcgtggcag ataacttgca gcagcaaaac acggctcctc aaattggaac tgtcaacagc 1800
cagggggcct tacccggtat ggtctggcag aaccgggacg tgtacctgca gggtcccatce 1860
tgggccaaga ttcctcacac ggacggcaac ttccaccegt ctceccecgectgat gggeggettt 1920
ggcctgaaac atcctcececgcee tcagatcctg atcaagaaca cgcctgtacce tgcggatcect 1980
ccgaccacct tcaaccagtc aaagctgaac tctttcatca cgcaatacag caccggacag 2040
gtcagegtygyg aaattgaatg ggagctgcag aaggaaaaca gcaagcgcetg gaaccccgag 2100
atccagtaca cctccaacta ctacaaatct acaagtgtgg actttgctgt taatacagaa 2160
ggcgtgtact ctgaacccceg ccccattgge acccegttacce tcacccgtaa tctgtaa 2217

<210> SEQ ID NO 21
<211> LENGTH: 738

<212> TYPE:

PRT

<213> ORGANISM: Adeno-associated

<400> SEQUENCE: 21

virus

Met Ala Ala Asp Gly Tyr Leu Pro Asp Trp Leu Glu Asp Asn Leu Ser

1

5

10

15
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182

Glu

Lys

Gly

65

Gln

Asp

Asn

Leu

Pro

145

Gly

Thr

Pro

Gly

Ser

225

Ile

Leu

Asn

Arg

Asn

305

Ile

Asn

Leu

Pro

Asn
385

Phe

Thr

Gly

Ala

Tyr

50

Asn

Gln

Ala

Leu

Gly

130

Val

Lys

Gly

Ala

Ala

210

Ser

Thr

Tyr

Thr

Phe

290

Asn

Gln

Asn

Pro

Ala
370
Gly

Pro

Phe

Ile

Asn

35

Lys

Ala

Leu

Glu

Gly

115

Leu

Glu

Lys

Asp

Ala

195

Pro

Gly

Thr

Lys

Tyr

275

His

Trp

Val

Leu

Tyr

355

Asp

Ser

Ser

Glu

Arg

Gln

Tyr

Ala

Gln

Phe

100

Arg

Val

Pro

Gly

Ser

180

Pro

Met

Asn

Ser

Gln

260

Phe

Cys

Gly

Lys

Thr

340

Val

Val

Gln

Gln

Asp
420

Glu

Gln

Leu

Asp

Ala

85

Gln

Ala

Glu

Ser

Gln

165

Glu

Ser

Ala

Trp

Thr

245

Ile

Gly

His

Phe

Glu

325

Ser

Leu

Phe

Ala

Met

405

Val

Trp

Lys

Gly

Ala

70

Gly

Glu

Val

Glu

Pro

150

Gln

Ser

Gly

Asp

His

230

Arg

Ser

Tyr

Phe

Arg

310

Val

Thr

Gly

Met

Val
390

Leu

Pro

Trp

Gln

Pro

55

Ala

Asp

Arg

Phe

Gly

135

Gln

Pro

Val

Val

Asn

215

Cys

Thr

Asn

Ser

Ser

295

Pro

Thr

Ile

Ser

Ile
375
Gly

Arg

Phe

Ala

Asp

40

Phe

Ala

Asn

Leu

Gln

120

Ala

Arg

Ala

Pro

Gly

200

Asn

Asp

Trp

Gly

Thr

280

Pro

Lys

Gln

Gln

Ala

360

Pro

Arg

Thr

His

Leu

25

Asp

Asn

Leu

Pro

Gln

105

Ala

Lys

Ser

Arg

Asp

185

Pro

Glu

Ser

Ala

Thr

265

Pro

Arg

Arg

Asn

Val

345

His

Gln

Ser

Gly

Ser
425

Lys

Gly

Gly

Glu

Tyr

90

Glu

Lys

Thr

Pro

Lys

170

Pro

Asn

Gly

Thr

Leu

250

Ser

Trp

Asp

Leu

Glu

330

Phe

Gln

Tyr

Ser

Asn

410

Ser

Pro

Arg

Leu

His

75

Leu

Asp

Lys

Ala

Asp

155

Arg

Gln

Thr

Ala

Trp

235

Pro

Gly

Gly

Trp

Ser

315

Gly

Thr

Gly

Gly

Phe
395

Asn

Tyr

Gly

Gly

Asp

60

Asp

Arg

Thr

Arg

Pro

140

Ser

Leu

Pro

Met

Asp

220

Leu

Thr

Gly

Tyr

Gln

300

Phe

Thr

Asp

Cys

Tyr

380

Tyr

Phe

Ala

Ala

Leu

45

Lys

Lys

Tyr

Ser

Val

125

Gly

Ser

Asn

Leu

Ala

205

Gly

Gly

Tyr

Ala

Phe

285

Arg

Lys

Lys

Ser

Leu

365

Leu

Cys

Gln

His

Pro

30

Val

Gly

Ala

Asn

Phe

110

Leu

Lys

Thr

Phe

Gly

190

Ala

Val

Asp

Asn

Thr

270

Asp

Leu

Leu

Thr

Glu

350

Pro

Thr

Leu

Phe

Ser
430

Lys

Leu

Glu

Tyr

His

Gly

Glu

Lys

Gly

Gly

175

Glu

Gly

Gly

Arg

Asn

255

Asn

Phe

Ile

Phe

Ile

335

Tyr

Pro

Leu

Glu

Thr
415

Gln

Pro

Pro

Pro

Asp

80

Ala

Gly

Pro

Arg

Ile

160

Gln

Pro

Gly

Ser

Val

240

His

Asp

Asn

Asn

Asn

320

Ala

Gln

Phe

Asn

Tyr
400

Tyr

Ser
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Leu Asp Arg
435

Ser Arg Thr
450

Phe Ser Gln
465

Leu Pro Gly

Gln Asn Asn

Leu Asn Gly

515

His Lys Asp
530

Phe Gly Lys
545

Met Leu Thr

Glu Glu Tyr

Pro Gln Ile

595

Trp Gln Asn
610

Pro His Thr
625

Gly Leu Lys

Pro Ala Asp

Ile Thr Gln
675

Leu Gln Lys
690

Ser Asn Tyr
705

Gly Val Tyr

Asn Leu

<210> SEQ I
<211> LENGT.
<212> TYPE:

Leu Met Asn Pro Leu

440

Gln Thr Thr Gly Gly

455

Gly Gly Pro Asn Thr
470

Pro Cys Tyr Arg Gln

485

Asn Ser Asn Phe Ala

500

Arg Asn Ser Leu Ala

520

Asp Glu Glu Arg Phe

535

Gln Asn Ala Ala Arg
550

Ser Glu Glu Glu Ile

565

Gly Ile Val Ala Asp

580

Gly Thr Val Asn Ser

600

Arg Asp Val Tyr Leu

615

Asp Gly Asn Phe His
630

His Pro Pro Pro Gln

645

Pro Pro Thr Thr Phe

660

Tyr Ser Thr Gly Gln

680

Glu Asn Ser Lys Arg

695

Tyr Lys Ser Thr Ser
710

Ser Glu Pro Arg Pro

725
D NO 22
H: 1616

DNA

<213> ORGANISM: Unknown

<220> FEATU

<223> OTHER INFORMATION: Description of Unknown:

RE:

promoter polynucleotide

<400> SEQUENCE: 22

actagttatt

cgegttacat

ttgacgtcaa

caatgggtgg

ccaagtacge

aatagtaatc

aacttacggt

taatgacgta

agtatttacg

ccectattga

aattacgggyg

aaatggceeg

tgttcccata

gtaaactgce

cgtcaatgac

Ile Asp Gln

Thr Ala Asn

Met Ala Asn

475

Gln Arg Val
490

Trp Thr Ala
505

Asn Pro Gly

Phe Pro Ser

Asp Asn Ala

555

Lys Thr Thr
570

Asn Leu Gln
585

Gln Gly Ala

Gln Gly Pro

Pro Ser Pro
635

Ile Leu Ile
650

Asn Gln Ser
665

Val Ser Val

Trp Asn Pro

Val Asp Phe
715

Ile Gly Thr
730

tcattagtte
cctggetgac
gtaacgccaa
cacttggcag

ggtaaatgge

Tyr Leu Tyr
445

Thr Gln Thr
460

Gln Ala Lys

Ser Thr Thr

Gly Thr Lys

510

Ile Ala Met
525

Asn Gly Ile
540

Asp Tyr Ser

Asn Pro Val

Gln Gln Asn

590

Leu Pro Gly
605

Ile Trp Ala
620

Leu Met Gly

Lys Asn Thr

Lys Leu Asn
670

Glu Ile Glu
685

Glu Ile Gln
700

Ala Val Asn

Arg Tyr Leu

atagcccata
cgcccaacga
tagggacttt
tacatcaagt

cecgectggea

Tyr Leu

Leu Gly

Asn Trp
480

Thr Gly
495

Tyr His

Ala Thr

Leu Ile

Asp Val

560

Ala Thr
575

Thr Ala

Met Val

Lys Ile

Gly Phe
640

Pro Val
655

Ser Phe

Trp Glu

Tyr Thr

Thr Glu

720

Thr Arg
735

CVM enhancer and CBA

tatggagttc

ccececgecca

ccattgacgt

gtatcatatg

ttatgcccag

60

120

180

240

300
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tacatgacct

accatggteg

ccecccaattt

d99999999¢

agaggtgcgg

¢ggeggegge

getgectteyg

tgaccgegtt

agcgettggt

tecgggaggg

tggggagege

cggggctttg

ggtgcggggy

gagcaggggay

ttgctgageca

CCgthngg

c¢cggggaggy

cggcgagccyg

tgtcccaaat

dcggggegaa

cgecegegecyg

gCCtthggg

tatgggactt

aggtgagccc

tgtatttatt

gcgegecagy

cggcagcecaa

ggcggeccta

ccecegtgece

actcccacag

ttaatgacgg

cectttgtge

cgcgtgegge

tgcgcteege

gggctgcgag

tgtgggcgeg

cggecegget

c©ggggggtag

ctcgggggag

cagccattge

ctgtgcggag

geggtgcegge

cegtececett

dggacggggc

<210> SEQ ID NO 23
<211> LENGTH: 1503

<212> TYPE:

DNA

tcctacttygg
cacgttetge
tattttttaa
<€ggggcgggy
tcagagcgge
taaaaagcga
cgcteegecy
gtgageggge
cttgtttctt
ggggggagceg
tcegegetge
agtgtgcgeg
gggaacaaag
teggteggge
tegggtgegg
cggcaggtgg
gggegeggeyg
cttttatggt
ccgaaatetyg
gecggcagga
ctcectetee

agggegggge

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 23

ccagaacagg

agacagctct

aagaaccctt

tagtcacagt

ctttttttga

atagaaacct

gtgtgaccct

ggataataac

tcctggeaca

attattaccc

cccatttect

taatccaccce

tgggcacaga

tcccattcat

tcetgttteca

caccatcetg

tggtaagtga

cacctagage

taaaggttag

agcaagttat

agtacctacc

gtgtectgtt

taacttgcac

getettteca

acaggaacca

ggtagacagg

ggcccacatyg

ggttttetet

ctcctgeatg

cagagttggg

caagacatct

ggagacctgg

ttaacctttce

aaaaagaact

ctaaagcata

aaagagactt

ctccacacce

aatctaagcc

ctgaaatgcet

cagtacatct

ttcactctce

ttattttgtg

¢ggggcgagy

gegetecgaa

agegegegge

cegectegeyg

gggacggccc

ttetgtgget

getegggggy

CngngCtg

aggggagege

getgegtgeg

tgcaaccecee

ggctcegtac

gggtgecggg

gececeggag

aatcgtgega

dgaggegcecyg

aggaaatggg

agcctcgggg

tcggettetyg

acaacctget

cctgectaaa

tgaccaggtt

acttgaacct

gaagacaaac

gtttgaatca

tgggtctcag

gtcgtgaaaa

gttecectte

ggaggaccce

ccagcaagca

acctttetygyg

getgtgetat

acgtattagt catcgctatt

ccatctcecce ccectecceca

cagcgatggg ggcggggggy

dgeggggcygg ggegaggegy

agttteccttt tatggcgagyg

gggcggggayg tegetgegac

cegecegece cggetetgac

ttctectecy ggctgtaatt

gegtgaaage cttgagggge

tgcgtgegtg tgtgtgtgeg

tgagegetge gggcegeggeg

ggeeggggygce ggtgeccege

gggtgtgtgce gtgggggggt

cctgecaccee cctecccgag

ggggegtgge gcggggeteg

c€ggggcgggg ccgcectceggg

cgccggceggce tgtcgaggcg

gagggcgcag ggacttcett

cecgecaccece tctageggge

cggggagggc cttcgtgcgt

CtgtCCgng ggggacggct

gegtgtgacce ggcgge

tccecagtgyg gtatttttygyg

tgtcctgect aagtgectte

ccatggtcag ttcaatcace

atgcctgect gacaccaagt

tccctaggag agcetggegte

ggctttgtca gttatgactt

tttecctcate tgcaaactga

ccatataatt tctgcaatge

tctttettag ctecatattg

catagagtat cggagggtcc

cagggaagtt ctgggggcca

ctggtagaca tccaggtatg

cagttgggtt ttgctggaac

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1616

60

120

180

240

300

360

420

480

540

600

660

720

780
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aggaatggaa atggagaggc tgacagaact gccctgggga gceccaggcaa gagggacagt 840
ggctggacac ccccagcecag ttgtgcagac catcagaaca agatcctaga ttttaggaat 900
acagggttca agtcegtgcg gcaactcettt tctaaatatg cccaagccat taactttgag 960
ttttaaaaat actgatttac aagctgtaca caatgaaaaa atgcctatcc ctcacaccat 1020

gctgatgetyg ttececctgceca tctcagatta ccaattaaat acagaatgcec cagttaaatg 1080
tgaacttttt tttttttttt ttttttgaga tggagttttg ttcttgtcge ccaggctaga 1140
gtgcaatggt gcgatctcag ctcactgcaa cctctgcecte ccaggttcaa gcaattctcece 1200
tgccttagece tectgagtag ctggaactac aggtgcccac cagcacgcct ggctaatttt 1260
tggtattttt agtggagatg gggtttcacc atgttggcca ggctggtctce gaactcctga 1320
cctcaggtga tctgectgece teggectcecce aaagtgctgg gattacaggce gtgagcectaa 1380
atgtgaactt ttttaatact aaaaaagtat ttgctgttca tcggaaattc acatttaact 1440
gggtgtccetyg tatttttatt tgctaaatct accatcaaat tggtctggcet caacctggag 1500
aat 1503
<210> SEQ ID NO 24

<211> LENGTH: 720

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic

polynucleotide

<400> SEQUENCE: 24

atggtgagca agggcgagga gctgttcace ggggtggtge ccatcetggt cgagetggac 60
ggcgacgtaa acggccacaa dgttcagegtyg tceggcegagg gcegagggcega tgecacctac 120
ggcaagctga ccctgaagtt catctgcacce accggcaage tgeccgtgeco ctggeccace 180
ctegtgacca ccctgaccta cggegtgeag tgettcagec getacccega ccacatgaag 240
cagcacgact tcttcaagte cgecatgece gaaggctacg tccaggageg caccatctte 300
ttcaaggacg acggcaacta caagaccege gecgaggtga agttcgaggg cgacaccctg 360
gtgaaccgca tcgagctgaa gggcatcgac ttcaaggagg acggcaacat cctggggeac 420
aagctggagt acaactacaa cagccacaac gtctatatca tggecgacaa gcagaagaac 480
ggcatcaagg tgaacttcaa gatccgccac aacatcgagg acggcagcegt geagetegec 540
gaccactace agcagaacac ccccatcegge gacggecceg tgetgetgec cgacaaccac 600
tacctgagca cccagtecge cctgagcaaa gaccccaacg agaagegega tcacatggte 660
ctgctggagt tegtgaccge cgeccgggate actcteggea tggacgaget gtacaagtaa 720

<210> SEQ ID NO 25

<211> LENGTH: 239

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic
polypeptide

<400> SEQUENCE: 25

Met Val Ser Lys Gly Glu Glu Leu Phe Thr Gly Val Val Pro Ile Leu
1 5 10 15

Val Glu Leu Asp Gly Asp Val Asn Gly His Lys Phe Ser Val Ser Gly
20 25 30

Glu Gly Glu Gly Asp Ala Thr Tyr Gly Lys Leu Thr Leu Lys Phe Ile
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190

35

Cys Thr Thr
50

Leu Thr Tyr
65

Gln His Asp

Arg Thr Ile

Val Lys Phe

115

Ile Asp Phe
130

Asn Tyr Asn
145

Gly Ile Lys

Val Gln Leu

Pro Val Leu

195

Ser Lys Asp
210

Val Thr Ala
225

<210> SEQ I
<211> LENGT.
<212> TYPE:

40

Gly Lys Leu Pro Val

55

Gly Val Gln Cys Phe

70

Phe Phe Lys Ser Ala

85

Phe Phe Lys Asp Asp

100

Glu Gly Asp Thr Leu

120

Lys Glu Asp Gly Asn

135

Ser His Asn Val Tyr
150

Val Asn Phe Lys Ile

165

Ala Asp His Tyr Gln

180

Leu Pro Asp Asn His

200

Pro Asn Glu Lys Arg

215

Ala Gly Ile Thr Leu
230

D NO 26
H: 4949
DNA

Pro Trp Pro
Ser Arg Tyr
75

Met Pro Glu
90

Gly Asn Tyr
105

Val Asn Arg

Ile Leu Gly

Ile Met Ala
155

Arg His Asn
170

Gln Asn Thr
185

Tyr Leu Ser

Asp His Met

Gly Met Asp
235

<213> ORGANISM: Artificial Sequence

<220> FEATU

<223> OTHER INFORMATION: Description of

polyn

RE:

ucleotide

<400> SEQUENCE: 26

ctgegegete

ggthCCng

gtcctetece

ggtgaaaact

ttgccagage

CCtggtggtg

aggagaaaga

gggcttecac

gegectecag

cccactgagyg

tatgacacac

agctccagga

ggaactgaaa

cceggateceyg

ctaggectgt

getegeteac

cctecagtgag

tgcttggect

accatgccag

tgccactgta

gtggtggggy

gggcagagaa

atggccgage

ccaggeccag

gectectgty

taatcccaac

cattcaggta

aaccagaaag

gtggtggtge

acggaagtgt

tgaggcegec

c¢gagcgageg

taaccagcca

gtcetgetgyg

gatgtagtca

99999999tg

aagagggaat

aggaactcca

gectetecce

agcccgattt

ctgctgaceyg

ccaggtagec

ttaactggta

aaatcaaaga

tacttctget

cgggcaaage

c¢gcagagagyg

catttctcaa

ctgggggagy

tatttacgat

ctcteteage

gggactggcc

gagcaggagce

tctccecttt

aacggaaact

gaccacgect

ccaaggagga

agtttagtct

actgctecte

ctaaaagctg

45

Thr Leu Val
60

Pro Asp His

Gly Tyr Val

Lys Thr Arg

110

Ile Glu Leu
125

His Lys Leu
140

Asp Lys Gln

Ile Glu Asp

Pro Ile Gly

190

Thr Gln Ser
205

Val Leu Leu
220

Glu Leu Tyr

Artificial Sequence:

cegggegteg
gagtggggta
ctgaccccac

ggtgggcaat

ttcecttecac

aaccccaccce

cagatcccag

acacaaagga

ctctetgggt

gtgggeggtyg

c¢cagceggagy

getgecgaat

ttttgtettt

agtggatgtt

cggaattgta

Thr Thr

Met Lys
80

Gln Glu

95

Ala Glu

Lys Gly

Glu Tyr

Lys Asn
160

Gly Ser

175

Asp Gly

Ala Leu

Glu Phe

Lys

Synthetic
ggcgaccttt 60
ccacgcgttt 120
tcactgcaga 180
aggcctggat 240
ctcttattac 300
cgggatcttyg 360
cceecacagcece 420
gggctttgat 480
cttectttge 540
agaagttcect 600
gaacctctag 660
cgatggatcyg 720
tatttcaggt 780
gcctttactt 840
ccegeceegy 900
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gatccatcga ttgaattcge caccatgtca gaaggggtgg gcacgttecg catggtacct 960
gaagaggaac aggagctccg tgcccaactg gagcagetca caaccaagga ccatggacct 1020
gtctttggee cgtgcagcca gctgccecge cacaccttge agaaggccaa ggatgagetg 1080
aacgagagag aggagacccg ggaggaggca gtgcgagage tgcaggagat ggtgcaggceg 1140
caggeggect cgggggagga gctggeggtg gcecgtggegg agagggtgca agagaaggac 1200
agcggcettet tectgecgett catccgegca cggaagttca acgtgggcceg tgcctatgag 1260
ctgctcagag gctatgtgaa tttceccggctg cagtacccetg agctcectttga cagectgtcece 1320
ccagaggctg tccgcectgcac cattgaagct ggctacccetg gtgtecctcte tagtcecgggac 1380
aagtatggcc gagtggtcat gctcttcaac attgagaact ggcaaagtca agaaatcacc 1440
tttgatgaga tcttgcaggc atattgcttc atcctggaga agctgctgga gaatgaggaa 1500
actcaaatca atggcttctg catcattgag aacttcaagg gctttaccat gcagcaggct 1560
gctagtctec ggacttcaga tctcaggaag atggtggaca tgctccagga ttecttecca 1620
gcceggtteca aagccatcca cttcecatccac cagccatggt acttcaccac gacctacaat 1680
gtggtcaagc ccttcttgaa gagcaagctg cttgagaggg tcectttgtcca cggggatgac 1740
ctttctggtt tctaccagga gatcgatgag aacatcctge cctctgactt cgggggcacg 1800
ctgcccaagt atgatggcaa ggccgttgct gagcagetcet ttggccccca ggcccaagcet 1860
gagaacacag ccttctgagg atcgtaccgg tcgacctgca gaagcttgcece tcgagcagceg 1920
ctgctcgaga gatctggatc ataatcagcc ataccacatt tgtagaggtt ttacttgcett 1980
taaaaaacct cccacacctce cccctgaacce tgaaacataa aatgaatgca attgttgttg 2040
ttaacttgtt tattgcagct tataatggtt acaaataaag caatagcatc acaaatttca 2100
caaataaagc atttttttca ctgcattcta gttgtggttt gtccaaactc atcaatgtat 2160
cttatcatgt ctggtaacca cgtgcggacc gagcggcecgce aggaacccct agtgatggag 2220
ttggccactce cctcectectgeg cgctegeteg ctcactgagg ccgggcgacce aaaggtcegcece 2280
cgacgeccegg getttgecceg ggceggectca gtgagcegage gagegcegceag ctgectgcag 2340
gggcgcctga tgcggtattt tctecttacg catctgtgeg gtatttcaca ccgcatacgt 2400
caaagcaacc atagtacgcg ccctgtagcg gcgcattaag cgcggcegggt gtggtggtta 2460
cgcgcagegt gaccgctaca cttgccagceg ccttagegece cgctecttte getttettee 2520
cttecctttet cgccacgtte gecggcettte ccegtcaage tctaaatcgg gggctceectt 2580
tagggttceg atttagtgcet ttacggcacce tcgaccccaa aaaacttgat ttgggtgatg 2640
gttcacgtag tgggccatcg ccctgataga cggttttteg cectttgacg ttggagtceca 2700
cgttctttaa tagtggactc ttgttccaaa ctggaacaac actcaactct atctcgggcet 2760
attcttttga tttataaggg attttgccga tttecggtcecta ttggttaaaa aatgagctga 2820
tttaacaaaa atttaacgcg aattttaaca aaatattaac gtttacaatt ttatggtgca 2880
ctctcagtac aatctgctcet gatgccgcat agttaagcca geccccgacac ccgccaacac 2940
ccgctgacge gecctgacgg gettgtetge tcececggcate cgcttacaga caagcetgtga 3000
ccgtectecgg gagctgcatg tgtcagaggt tttcaccgtce atcaccgaaa cgcgcgagac 3060
gaaagggcct cgtgatacgce ctatttttat aggttaatgt catgataata atggtttcett 3120
agacgtcagg tggcactttt cggggaaatg tgcgcggaac ccctatttgt ttatttttet 3180
aaatacattc aaatatgtat ccgctcatga gacaataacc ctgataaatg cttcaataat 3240

attgaaaaag gaagagtatg agtattcaac atttccgtgt cgcccttatt ceccttttttg 3300
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cggcattttg ccttectgtt tttgctcace cagaaacgct ggtgaaagta aaagatgcectg 3360
aagatcagtt gggtgcacga gtgggttaca tcgaactgga tctcaacagc ggtaagatcc 3420
ttgagagttt tcgccccgaa gaacgtttte caatgatgag cacttttaaa gttctgctat 3480
gtggcgcggt attatcccecgt attgacgccg ggcaagagca actcggtcgce cgcatacact 3540
attctcagaa tgacttggtt gagtactcac cagtcacaga aaagcatctt acggatggca 3600
tgacagtaag agaattatgc agtgctgcca taaccatgag tgataacact gcggccaact 3660
tacttctgac aacgatcgga ggaccgaagg agctaaccge ttttttgcac aacatggggg 3720
atcatgtaac tcgccttgat cgttgggaac cggagctgaa tgaagccata ccaaacgacg 3780
agcgtgacac cacgatgcct gtagcaatgg caacaacgtt gcgcaaacta ttaactggceg 3840
aactacttac tctagcttcc cggcaacaat taatagactg gatggaggcg gataaagttg 3900
caggaccact tctgcgcteg geccttecgg ctggctggtt tattgectgat aaatctggag 3960
ccggtgageg tgggtctege ggtatcattg cagcactggg gccagatggt aagccctcecce 4020
gtatcgtagt tatctacacg acggggagtc aggcaactat ggatgaacga aatagacaga 4080
tcgctgagat aggtgcctca ctgattaage attggtaact gtcagaccaa gtttactcat 4140
atatacttta gattgattta aaacttcatt tttaatttaa aaggatctag gtgaagatcc 4200
tttttgataa tctcatgacc aaaatccctt aacgtgagtt ttcgttccac tgagcgtcag 4260
accccgtaga aaagatcaaa ggatcttctt gaaatccttt ttttectgcge gtaatctget 4320
gcttgcaaac aaaaaaacca ccgctaccag cggtggtttg tttgccggat caagagctac 4380
caactctttt tccgaaggta actggcttca gcagagcgca gataccaaat actgttctte 4440
tagtgtagcce gtagttaggc caccacttca agaactctgt agcaccgcct acatacctceg 4500
ctctgctaat cctgttacca gtggctgctg ccagtggcega taagtcgtgt cttaccgggt 4560
tggactcaag acgatagtta ccggataagg cgcagcggtc gggctgaacg gggggttegt 4620
gcacacagcece cagcettggag cgaacgacct acaccgaact gagataccta cagcecgtgagce 4680
tatgagaaag cgccacgctt cccgaaggga gaaaggcgga caggtatccyg gtaageggca 4740
gggtcggaac aggagagcgce acgagggagce ttccaggggg aaacgcctgg tatctttata 4800
gtcetgtegg gtttegecac ctetgacttg agegtecgatt tttgtgatge tcecgtcagggy 4860
ggcggagect atggaaaaac gccagcaacg cggccttttt acggttecctg gecttttget 4920
ggccttttge tcacatgtce tgcaggcag 4949
<210> SEQ ID NO 27
<211> LENGTH: 7330
<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic

polynucleotide
<400> SEQUENCE: 27
ctgcgegete getegetcac tgaggecgee cgggegtegyg gegacctttyg gtcegeccgge 60
ctcagtgage gagcgagcegce gcagagaggg agtggccaac tccatcacta ggggttectg 120
cggcegeacyg cagettttgt cctcteectg cttggectta accagccaca tttctcaact 180
gaccccacte actgcagagg tgaaaactac catgccaggt cctgcetgget gggggagggy 240
tgggcaatag gcctggattt gccagagetg ccactgtaga tgtagtcata tttacgattt 300
cccetteaccet cttattacce tggtggtggt ggtggggggy ggggggtget ctctcagcaa 360
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cceccacceeg ggatcttgag gagaaagagg gcagagaaaa gagggaatgyg gactggecca 420
gatcccagee ccacagccgg gcttccacat ggccgagcag gaactccaga gcaggagcac 480
acaaaggagg gctttgatgce gectccagece aggeccagge ctetecccte tccectttet 540
ctetgggtet tectttgecce cactgaggge ctectgtgag cecgatttaa cggaaactgt 600
gggceggtgag aagttcctta tgacacacta atcccaacct gectgaccgga ccacgectece 660
agcggaggga acctctagag ctccaggaca ttcaggtacce aggtagcccce aaggaggagce 720
tgccgacctyg gcaggtaagt caatacctgg ggettgectyg ggcecagggayg cccaggactg 780
gggtgaggac tcaggggagce agggagacca cgtcccaaga tgcctgtaaa actgaaacca 840
cctggecatt ctccaggttyg agccagacca atttgatgge agatttagca aataaaaata 900
caggacacce agttaaatgt gaatttcaga tgaacagcaa atactttttt agtattaaaa 960
aagttcacat ttaggctcac gcctgtaatc ccagcacttt gggaggccga ggcaggcaga 1020
tcacctgagg tcaggagttc gagaccagcce tggccaacat ggtgaaaccce catctccact 1080
aaaaatacca aaaattagcc aggcgtgctg gtgggcacct gtagttccag ctactcagga 1140
ggctaaggca ggagaattgc ttgaacctgg gaggcagagg ttgcagtgag ctgagatcgce 1200
accattgcac tctagectgg gcgacaagaa caaaactcca tctcaaaaaa aaaaaaaaaa 1260
aaaaagttca catttaactg ggcattctgt atttaattgg taatctgaga tggcagggaa 1320
cagcatcagc atggtgtgag ggataggcat tttttcattg tgtacagctt gtaaatcagt 1380
atttttaaaa ctcaaagtta atggcttggg catatttaga aaagagttgc cgcacggact 1440
tgaaccctgt attcctaaaa tcectaggatct tgttctgatg gtctgcacaa ctggcetgggg 1500
gtgtccagec actgtceccte ttgectggge tccccagggce agttcectgtca gectcetecat 1560
ttccattect gttccagcaa aacccaactg atagcacagce agcatttcag cctgtctacce 1620
tctgtgecca catacctgga tgtctaccag ccagaaaggt ggcttagatt tggttcectgt 1680
gggtggatta tggcccccag aacttcectg tgcttgctgyg gggtgtggag tggaaagagce 1740
aggaaatggg ggaccctceceg atactctatg ggggtcctcecce aagtctcttt gtgcaagtta 1800
gggtaataat caatatggag ctaagaaaga gaaggggaac tatgctttag aacaggacac 1860
tgtgccagga gcattgcaga aattatatgg ttttcacgac agttcttttt ggtaggtact 1920
gttattatcc tcagtttgca gatgaggaaa ctgagaccca gaaaggttaa ataacttgcet 1980
agggtcacac aagtcataac tgacaaagcc tgattcaaac ccaggtctcc ctaaccttta 2040
aggtttctat gacgccagcect ctecctaggga gtttgtettce agatgtcttg getctaggtg 2100
tcaaaaaaag acttggtgtc aggcaggcat aggttcaagt cccaactctg tcacttacca 2160
actgtgacta ggtgattgaa ctgaccatgg aacctggtca catgcaggag caggatggtg 2220
aagggttctt gaaggcactt aggcaggaca tttaggcagg agagaaaacc tggaaacaga 2280
agagctgtct ccaaaaatac ccactgggga agcaggttgt catgtgggcc atgaatggga 2340
cctgttetgg taaccaagca ttgcttatgt gtccattaca tttcataaca cttceccatcct 2400
actttacagg gaacaaccaa gactggggtt aaatctcaca gcctgcaagt ggaagagaag 2460
aacttgaacc caggtccaac ttttgcgcca cagcaggctg cctcettggte ctgacaggaa 2520
gtcacaactt gggtctgagt actgatccct ggctattttt tggctgtgtt accttggaca 2580
agtcacttat tcctecctecee gtttectect atgtaaaatg gaaataataa tgttgaccct 2640
gggtctgaga gagtggattt gaaagtactt agtgcatcac aaagcacaga acacacttcc 2700
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agtctcgtga ttatgtactt atgtaactgg tcatcaccca tcttgagaat gaatgcattg 2760
gggaaagggc catccactag gctgcgaagt ttctgaggga ctecctteggg ctggagaagg 2820
atggccacag gagggaggag agattgcctt atcctgcagt gatcatgtca ttgagaacag 2880
agccagattc tttttttect ggcagggcca acttgtttta acatctaagg actgagctat 2940
ttgtgtetgt geccctttgte caagcagtgt ttcccaaagt gtagcccaag aaccatctcece 3000
ctcagagcca ccaggaagtg ctttaaattg caggttecta ggccacagcc tgcacctgca 3060
gagtcagaat catggaggtt gggacccagg cacctgcgtt tctaacaaat gcctcecgggtyg 3120
attctgatgc aattgaaagt ttgagatcca cagttctgag acaataacag aatggttttt 3180
ctaacccctyg cagcecctgac ttectatect agggaagggyg ceggctggag aggccaggac 3240
agagaaagca gatcccttet ttttccaagg actctgtgte ttccataggce aacgaattcg 3300
ccaccatgte agaaggggtg ggcacgttcece geatggtacce tgaagaggaa caggagctce 3360
gtgcccaact ggagcagctce acaaccaagg accatggacc tgtcectttggce ccgtgcagece 3420
agctgecceg ccacaccttg cagaaggeca aggatgaget gaacgagaga gaggagacce 3480
gggaggaggc agtgcgagag ctgcaggaga tggtgcaggc gcaggcggec tcgggggagg 3540
agctggeggt ggccgtggeg gagagggtgce aagagaagga cagcggctte ttectgeget 3600
tcatccgege acggaagttc aacgtgggcce gtgectatga gectgctcaga ggctatgtga 3660
atttccgget gecagtacccect gagcetcetttg acagectgte cccagagget gtceccgcetgcea 3720
ccattgaagc tggctaccct ggtgtcectcet ctagtcggga caagtatggce cgagtggtca 3780
tgctcttcaa cattgagaac tggcaaagtc aagaaatcac ctttgatgag atcttgcagg 3840
catattgctt catcctggag aagctgctgg agaatgagga aactcaaatc aatggcttcet 3900
gcatcattga gaacttcaag ggctttacca tgcagcaggc tgctagtctce cggacttcag 3960
atctcaggaa gatggtggac atgctccagg attccttecce agcccggtte aaagccatcce 4020
acttcatcca ccagccatgg tacttcacca cgacctacaa tgtggtcaag cccttcecttga 4080
agagcaagct gcttgagagg gtcectttgtcece acggggatga cctttetggt ttcectaccagg 4140
agatcgatga gaacatcctg ccctctgact tcgggggcac gcectgcccaag tatgatggca 4200
aggccgttge tgagcagcte tttggcccce aggcccaagce tgagaacaca gecttcetgag 4260
gatcgtaccg gtcgacctge agaagcttge ctcgagcage gctgctcgag agatctggat 4320
cataatcagc cataccacat ttgtagaggt tttacttgct ttaaaaaacc tcccacacct 4380
ccecctgaac ctgaaacata aaatgaatgce aattgttgtt gttaacttgt ttattgcagce 4440
ttataatggt tacaaataaa gcaatagcat cacaaatttc acaaataaag catttttttc 4500
actgcattct agttgtggtt tgtccaaact catcaatgta tcttatcatg tctggtaacc 4560
acgtgcggac cgagcggcecg caggaaccce tagtgatgga gttggccact cecctctetge 4620
gegetegete getcactgag gcocgggcgac caaaggtcege ccgacgeccg ggetttgecce 4680
gggeggecte agtgagcgag cgagegegca getgectgea ggggcegectg atgeggtatt 4740
ttctecttac gecatctgtge ggtatttcac accgcatacg tcaaagcaac catagtacgce 4800
gccetgtage ggcgcattaa gcgeggeggg tgtggtggtt acgcgcageg tgaccgctac 4860
acttgccage gecttagege ccgcectecttt cgetttette cecttecttte tegecacgtt 4920
cgecggettt cecccgtcaag ctcectaaatcg ggggctecect ttagggttee gatttagtgce 4980
tttacggcac ctcgacccca aaaaacttga tttgggtgat ggttcacgta gtgggccatc 5040
gccctgatag acggttttte gcectttgac gttggagtec acgttcttta atagtggact 5100
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cttgttccaa actggaacaa cactcaactc tatctcggge tattcttttg atttataagg 5160
gattttgceg atttcggtct attggttaaa aaatgagctg atttaacaaa aatttaacgce 5220
gaattttaac aaaatattaa cgtttacaat tttatggtgc actctcagta caatctgctce 5280
tgatgccgcea tagttaagcce agccccgaca cecgccaaca ccecgetgacyg cgcectgacyg 5340
ggcttgtetyg ctececcggcat ccgcecttacag acaagcetgtg accgtctceccg ggagctgcat 5400
gtgtcagagg ttttcaccgt catcaccgaa acgcgcgaga cgaaagggcc tcgtgatacyg 5460
cctattttta taggttaatg tcatgataat aatggtttct tagacgtcag gtggcacttt 5520
tcggggaaat gtgcgcggaa cccctatttg tttatttttce taaatacatt caaatatgta 5580
tcegectecatg agacaataac cctgataaat gcttcaataa tattgaaaaa ggaagagtat 5640
gagtattcaa catttccgtg tcgecccttat tceccctttttt geggcatttt gecttectgt 5700
ttttgctcac ccagaaacgc tggtgaaagt aaaagatgct gaagatcagt tgggtgcacg 5760
agtgggttac atcgaactgg atctcaacag cggtaagatc cttgagagtt ttcgccccga 5820
agaacgtttt ccaatgatga gcacttttaa agttctgcta tgtggcgcgg tattatcccg 5880
tattgacgcce gggcaagagc aactcggtcg ccgcatacac tattctcaga atgacttggt 5940
tgagtactca ccagtcacag aaaagcatct tacggatggc atgacagtaa gagaattatg 6000
cagtgctgcce ataaccatga gtgataacac tgcggccaac ttacttctga caacgatcgg 6060
aggaccgaag gagctaaccg cttttttgca caacatgggg gatcatgtaa ctcgecttga 6120
tegttgggaa ccggagetga atgaagecat accaaacgac gagegtgaca ccacgatgece 6180
tgtagcaatg gcaacaacgt tgcgcaaact attaactggc gaactactta ctctagcttce 6240
ccggcaacaa ttaatagact ggatggaggc ggataaagtt gcaggaccac ttcectgcgcetce 6300
ggceccectteeg getggetggt ttattgetga taaatctgga gecggtgage gtgggtceteg 6360
cggtatcatt gcagcactgg ggccagatgg taagccctcecce cgtatcgtag ttatctacac 6420
gacggggagt caggcaacta tggatgaacg aaatagacag atcgctgaga taggtgcectce 6480
actgattaag cattggtaac tgtcagacca agtttactca tatatacttt agattgattt 6540
aaaacttcat ttttaattta aaaggatcta ggtgaagatc ctttttgata atctcatgac 6600
caaaatccct taacgtgagt tttcecgttcca ctgagcgtca gaccccgtag aaaagatcaa 6660
aggatcttct tgaaatcctt tttttcetgcg cgtaatctge tgcttgcaaa caaaaaaacc 6720
accgctacca geggtggttt gtttgccgga tcaagagcta ccaactcttt tteccgaaggt 6780
aactggcttc agcagagcgc agataccaaa tactgttett ctagtgtage cgtagttagg 6840
ccaccacttc aagaactctg tagcaccgcce tacatacctc gectctgctaa tectgttace 6900
agtggctget geccagtggeg ataagtegtg tcettaccggg ttggactcaa gacgatagtt 6960
accggataag gcgcageggt cgggctgaac ggggggtteg tgcacacage ccagettgga 7020
gcgaacgace tacaccgaac tgagatacct acagcgtgag ctatgagaaa gcgccacget 7080
tceccgaaggg agaaaggcgg acaggtatce ggtaagegge agggtceggaa caggagagceg 7140
cacgagggag cttccagggg gaaacgcctg gtatctttat agtcctgteg ggtttcegeca 7200
cctctgactt gagcgtcgat ttttgtgatg ctegtcaggg gggcggagece tatggaaaaa 7260
cgccagcaac gcggectttt tacggttcecct ggecttttge tggcecttttg ctcacatgte 7320
ctgcaggcag 7330

<210> SEQ ID NO 28
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<211> LENGTH: 7264

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic
polynucleotide

<400> SEQUENCE: 28

ctgcgegete getegetcac tgaggecgee cgggegtegyg gegacctttyg gtcegeccgge 60
ctcagtgage gagcgagcegce gcagagaggg agtggccaac tccatcacta ggggttectg 120
cggcegecacyg cgttacgtaa tatttattga agtttaatat tgtgtttgtg atacagaagt 180
atttgcttta attctaaata aaaattttat gcttttattg ctggtttaag aagatttgga 240
ttatccttgt actttgagga gaagtttctt atttgaaata ttttggaaac aggtctttta 300
atgtggaaag atagatatta atctcctett ctattactet ccaagatcca acaaaagtga 360
ttatacccce caaaatatga tggtagtatc ttatactacc atcattttat aggcataggg 420
ctcttagetyg caaataatgg aactaactct aataaagcag aacgcaaata ttgtaaatat 480
tagagagcta acaatctctg ggatggctaa aggatggage ttggaggcta cccagecagt 540
aacaatattc cgggctccac tgttgaatgg agacactaca actgecttgyg atgggcagag 600
atattatgga tgctaagccc caggtgctac cattaggact tctaccactyg tccctaacgg 660
gtggagcceca tcacatgcect atgecctcac tgtaaggaaa tgaagctact gttgtatatce 720
ttgggaagca cttggattaa ttgttataca gttttgttga agaagacccce tagggtaagt 780
agccataact gcacactaaa tttaaaattg ttaatgagtt tctcaaaaaa aatgttaagg 840
ttgttagctg gtatagtata tatcttgcct gttttccaag gacttcectttg ggcagtacct 900
tgtctgtget ggcaagcaac tgagacttaa tgaaagagta ttggagatat gaatgaattg 960

atgctgtata ctctcagagt gccaaacata taccaatgga caagaaggtg aggcagagag 1020
cagacaggca ttagtgacaa gcaaagatat gcagaatttc attctcagca aatcaaaagt 1080
cctcaacctg gttggaagaa tattggcact gaatggtatc aataaggttg ctagagaggg 1140
ttagaggtgc acaatgtgct tccataacat tttatacttc tccaatctta gcactaatca 1200
aacatggttg aatactttgt ttactataac tcttacagag ttataagatc tgtgaagaca 1260
gggacaggga caatacccat ctctgtcetgg ttcataggtg gtatgtaata gatattttta 1320
aaaataagtg agttaatgaa tgagggtgag aatgaaggca cagaggtatt agggggaggt 1380
gggccccaga gaatggtgee aaggtccagt ggggtgactg ggatcagetce aggectgacy 1440
ctggccactc ccacctaget cctttettte taatctgtte tcattctect tgggaaggat 1500
tgaggtctet ggaaaacagc caaacaactg ttatgggaac agcaagccca aataaagcca 1560
agcatcaggg ggatctgaga gctgaaagca acttctgttc cccctecccte agctgaaggg 1620
gtggggaagg gctcccaaag ccataactcc ttttaaggga tttagaaggc ataaaaaggce 1680
ccetggetga gaacttectt cttcattcectg cagttggtga attcgeccacce atgtcagaag 1740
gggtgggcac gttccgcatg gtacctgaag aggaacagga gctccegtgec caactggage 1800
agctcacaac caaggaccat ggacctgtcet ttggccegtyg cagecagetyg ccccgecaca 1860
ccttgcagaa ggccaaggat gagctgaacg agagagagga gacccgggayg gaggcagtge 1920
gagagctgca ggagatggtg caggcgcagg cggcecteggg ggaggagetg geggtggeceyg 1980
tggcggagag ggtgcaagag aaggacagcg gcttcttect gegcttcate cgcgcacgga 2040

agttcaacgt gggccgtgcece tatgagctgce tcagaggcta tgtgaattte cggctgcagt 2100



203

US 9,163,259 B2

204

-continued
accctgaget ctttgacage ctgtccccag aggctgtecg ctgcaccatt gaagcetgget 2160
accctggtgt cctcectctagt cgggacaagt atggccgagt ggtcatgcte ttcaacattg 2220
agaactggca aagtcaagaa atcacctttg atgagatctt gcaggcatat tgcttcatcc 2280
tggagaagct gctggagaat gaggaaactc aaatcaatgg cttctgcatc attgagaact 2340
tcaagggctt taccatgcag caggctgcta gtctccggac ttcagatctce aggaagatgg 2400
tggacatgct ccaggattcc ttecccagcecce ggttcaaage catccactte atccaccagce 2460
catggtactt caccacgacc tacaatgtgg tcaagccctt cttgaagagc aagctgcttg 2520
agagggtctt tgtccacggg gatgaccttt ctggtttcecta ccaggagatc gatgagaaca 2580
tcetgeecte tgacttcecggg ggcacgctge ccaagtatga tggcaaggcece gttgctgagce 2640
agctctttgg cccccaggece caagctgaga acacagectt ctgaggatct accggtcgac 2700
ctgcagaagc ttgcctcgag cagcgctgct cgagagatct ggatcataat cagccatacc 2760
acatttgtag aggttttact tgctttaaaa aacctcccac acctccccct gaacctgaaa 2820
cataaaatga atgcaattgt tgttgttaac ttgtttattg cagcttataa tggttacaaa 2880
taaagcaata gcatcacaaa tttcacaaat aaagcatttt tttcactgca ttctagttgt 2940
ggtttgtcca aactcatcaa tgtatcttat catgtctggt aaccattctc caggttgagce 3000
cagaccaatt tgatggtaga tttagcaaat aaaaatacag gacacccagt taaatgtgaa 3060
tttccgatga acagcaaata cttttttagt attaaaaaag ttcacattta ggctcacgcce 3120
tgtaatccca gecactttggg aggccgaggce aggcagatca cctgaggtca ggagttcgag 3180
accagectgg ccaacatggt gaaaccccat ctccactaaa aataccaaaa attagccagg 3240
cgtgctggtg ggcacctgta gttccagcta ctcaggaggce taaggcagga gaattgecttg 3300
aacctgggag gcagaggttg cagtgagctg agatcgcacc attgcactct agcctgggceg 3360
acaagaacaa aactccatct caaaaaaaaa aaaaaaaaaa aagttcacat ttaactgggce 3420
attctgtatt taattggtaa tctgagatgg cagggaacag catcagcatg gtgtgaggga 3480
taggcatttt ttcattgtgt acagcttgta aatcagtatt tttaaaactc aaagttaatg 3540
gcttgggeat atttagaaaa gagttgccgce acggacttga accctgtatt cctaaaatct 3600
aggatcttgt tctgatggtc tgcacaactg gctgggggtg tccagccact gtccectettg 3660
cctgggcetee ccagggcagt tcetgtcagce tctecattte cattcecctgtt ccagcaaaac 3720
ccaactgata gcacagcagc atttcagcct gtctacctet gtgcccacat acctggatgt 3780
ctaccagcca gaaaggtggce ttagatttgg ttectgtggg tggattatgg cccccagaac 3840
ttccectgtge ttgctggggyg tgtggagtgg aaagagcagg aaatggggga ccctcecgata 3900
ctctatgggg gtcctccaag tetcectttgtg caagttaggg taataatcaa tatggagcta 3960
agaaagagaa ggggaactat gctttagaac aggacactgt gccaggagca ttgcagaaat 4020
tatatggttt tcacgacagt tctttttggt aggtactgtt attatcctca gtttgcagat 4080
gaggaaactg agacccagaa aggttaaata acttgctagg gtcacacaag tcataactga 4140
caaagcctga ttcaaaccca ggtctceccta acctttaagg tttctatgac gecagctcete 4200
ctagggagtt tgtcttcaga tgtcttggct ctaggtgtca aaaaaagact tggtgtcagg 4260
caggcatagg ttcaagtccc aactctgtca cttaccaact gtgactaggt gattgaactg 4320
accatggaac ctggtcacat gcaggagcag gatggtgaag ggttcttgaa ggcacttagg 4380
caggacattt aggcaggaga gaaaacctgg aaacagaaga gctgtctcca aaaataccca 4440
ctggggaagc aggttgtcat gtgggccatg aatgggacct gttctggggt aaccacgtgce 4500
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ggaccgagceg gccgcaggaa ccectagtga tggagttgge cactccectcet ctgegegetce 4560
getegetcac tgaggccggg cgaccaaagg tcgceccgacg ceegggettt gececgggegy 4620
cctcagtgag cgagcgagceg cgcagctgce tgcaggggceg cctgatgcgg tattttetcece 4680
ttacgcatct gtgcggtatt tcacaccgca tacgtcaaag caaccatagt acgcgccctg 4740
tagcggcegca ttaagcgegg cgggtgtggt ggttacgege agecgtgaccg ctacacttgce 4800
cagcgcectta gecgceccgete ctttegettt ctteccttece tttcetegceca cgttegecgg 4860
ctttcececgt caagctctaa atcgggggct ccectttaggg ttceccgattta gtgctttacg 4920
gcacctcgac cccaaaaaac ttgatttggg tgatggttca cgtagtgggce catcgcectg 4980
atagacggtt tttcgcccectt tgacgttgga gtccacgttce tttaatagtg gactcttgtt 5040
ccaaactgga acaacactca actctatctc gggctattct tttgatttat aagggatttt 5100
gccgattteg gtectattggt taaaaaatga gctgatttaa caaaaattta acgcgaattt 5160
taacaaaata ttaacgttta caattttatg gtgcactctc agtacaatct gctctgatgce 5220
cgcatagtta agccagccce gacacccegece aacaccceget gacgegecct gacgggettg 5280
tctgcteceg gecatccgett acagacaagce tgtgaccgtce tccgggaget gcatgtgtca 5340
gaggttttca ccgtcatcac cgaaacgcgc gagacgaaag ggcctcecgtga tacgcectatt 5400
tttataggtt aatgtcatga taataatggt ttcttagacg tcaggtggca cttttcgggg 5460
aaatgtgcgce ggaaccccta tttgtttatt tttctaaata cattcaaata tgtatccget 5520
catgagacaa taaccctgat aaatgcttca ataatattga aaaaggaaga gtatgagtat 5580
tcaacatttc cgtgtcgeccce ttattcecctt ttttgcggca ttttgectte ctgtttttge 5640
tcacccagaa acgctggtga aagtaaaaga tgctgaagat cagttgggtg cacgagtggg 5700
ttacatcgaa ctggatctca acagcggtaa gatccttgag agttttcgece ccgaagaacg 5760
ttttccaatg atgagcactt ttaaagttct gctatgtggce gecggtattat cccgtattga 5820
cgccgggcaa gagcaactceg gtcecgecgcat acactattcet cagaatgact tggttgagta 5880
ctcaccagtc acagaaaagc atcttacgga tggcatgaca gtaagagaat tatgcagtgc 5940
tgccataacc atgagtgata acactgcggc caacttactt ctgacaacga tcggaggacce 6000
gaaggagcta accgcttttt tgcacaacat gggggatcat gtaactcgcc ttgatcgttg 6060
ggaaccggag ctgaatgaag ccataccaaa cgacgagcgt gacaccacga tgectgtage 6120
aatggcaaca acgttgcgca aactattaac tggcgaacta cttactctag cttcccggca 6180
acaattaata gactggatgg aggcggataa agttgcagga ccacttctgce gctcecggccect 6240
tceggetgge tggtttattg ctgataaatce tggagccecggt gagcgtgggt ctegeggtat 6300
cattgcagca ctggggccag atggtaagcc ctceccgtatce gtagttatct acacgacggg 6360
gagtcaggca actatggatg aacgaaatag acagatcgct gagataggtg cctcactgat 6420
taagcattgg taactgtcag accaagttta ctcatatata ctttagattg atttaaaact 6480
tcatttttaa tttaaaagga tctaggtgaa gatccttttt gataatctca tgaccaaaat 6540
ccettaacgt gagttttegt tcecactgage gtcagacccce gtagaaaaga tcaaaggatce 6600
ttcttgaaat ccttttttte tgcgcecgtaat ctgctgcettg caaacaaaaa aaccaccgct 6660
accagcggtg gtttgtttge cggatcaaga gctaccaact ctttttccga aggtaactgg 6720
cttcagcaga gcgcagatac caaatactgt tcttctagtg tagccgtagt taggccacca 6780
cttcaagaac tctgtagcac cgcctacata cctegctetg ctaatcctgt taccagtggce 6840
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tgctgccagt ggcgataagt cgtgtcttac cgggttggac tcaagacgat agttaccgga 6900

taaggcgcag cggteggget gaacgggggg ttegtgeaca cageccaget tggagcegaac 6960

gacctacacce gaactgagat acctacagceg tgagctatga gaaagcgcca cgetteecga 7020

agggagaaag gcggacaggt atccggtaag cggcagggtce ggaacaggag agcegcacgag 7080

ggagctteca gggggaaacg cctggtatct ttatagtcet gtegggtttce gccacctetg 7140

acttgagcgt cgatttttgt gatgctegte aggggggcegg agcctatgga aaaacgccag 7200

caacgcggcece tttttacggt tectggectt ttgectggect tttgctcaca tgtcecctgecag 7260

gcag 7264

<210> SEQ ID NO 29

<211> LENGTH: 7321

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic
polynucleotide

<400> SEQUENCE: 29

ctgcgegete getegetcac tgaggecgee cgggegtegyg gegacctttyg gtcegeccgge 60

ctcagtgage gagcgagcegce gcagagaggg agtggccaac tccatcacta ggggttectg 120

cggcegecacyg cgtactagtt attaatagta atcaattacyg gggtcattag ttcatagcce 180

atatatggag ttccgegtta cataacttac ggtaaatgge ccegectgget gaccgeccaa 240

cgacceccege ccattgacgt caataatgac gtatgttcee atagtaacgce caatagggac 300

tttccattga cgtcaatggg tggagtattt acggtaaact gcccacttgyg cagtacatca 360

agtgtatcat atgccaagta cgcccectat tgacgtcaat gacggtaaat ggcccgectg 420

gcattatgece cagtacatga ccttatggga ctttectact tggcagtaca tctacgtatt 480

agtcatcget attaccatgg tcgaggtgag ccccacgtte tgcttcacte tccccatcte 540

cceceectee ccacccccaa ttttgtattt atttattttt taattatttt gtgcagcgat 600

d9999cggygy 999999999y ggcgegcegece aggceggggceg dggcegggycg aggggcggdy 660

cggggegagyg cggagaggtg cggeggcage caatcagage ggegegetcee gaaagtttece 720

ttttatggeg aggcggegge ggcggeggee ctataaaaag cgaagegege ggegggeggg 780

gagtcgetge gacgetgect tcegeccegtg cccegeteeg cegecgecte gegecgeecey 840
cceeggetet gactgaccge gttactecca caggtgageyg ggegggacgyg cccttetect 900
ccgggetgta attagegett ggtttaatga cggettgttt cttttetgtg getgegtgaa 960

agccttgagg ggcteccggga gggccectttg tgcgggggga geggctceggg gggtgcegtgce 1020

gtgtgtgtgt gcgtggggag cgccgcgtge ggctccgcege tgcccecggegg ctgtgagege 1080

tgcgggcgcg gCgngggCt ttgthgCtC cgcagtgtgc gcgaggggag cgcggccggyg 1140

ggeggtgeee cgeggtgegg ggggggctge gaggggaaca aaggctgegt geggggtgtg 1200

tgcgtggggy ggtgagcagyg gggtgtggge gegteggteg ggetgecaace ccccctgeac 1260

cceectecece gagttgctga gcacggeccg gcttegggtg cggggctceeg tacggggegt 1320

ggegegggge tcgecgtgece gggegggggy tggcggcagg tgggggtgec gggeggggcy 1380

gggecgecte gggecgggga gggctcegggg gaggggcegeg geggcccceg gagegecgge 1440

ggctgtcgag gcgcggcgag ccgcagecat tgcecttttat ggtaatcegtg cgagagggcyg 1500

cagggacttc ctttgtccca aatctgtgcg gagccgaaat ctgggaggcg ccgcecgcace 1560
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cectetageg ggcgegggge gaageggtge ggegecggea ggaaggaaat gggeggggag 1620
ggccttegtyg cgtegeecgeg ccgecgtece cttceteccte tecagecteg gggctgtecy 1680
cggggggacg gctgectteg ggggggacgg ggcagggegg ggtteggett ctggegtgtg 1740
accggceggca tcgattgaat tcegccaccat gtcagaaggg gtgggcacgt tecgcatggt 1800
acctgaagag gaacaggagc tccgtgecca actggagcag ctcacaacca aggaccatgg 1860
acctgtettt ggccecgtgca gecagctgcee ccgceccacacce ttgcagaagg ccaaggatga 1920
gctgaacgayg agagaggaga cccgggagga ggcagtgcga gagctgcagg agatggtgea 1980
ggegecaggeg gcectceggggg aggagctgge ggtggecgtg geggagaggg tgcaagagaa 2040
ggacagcggce ttettectge gcttcateccg cgcacggaag ttcaacgtgg gccgtgecta 2100
tgagctgectce agaggctatg tgaatttccg gctgcagtac cctgagctcet ttgacagect 2160
gtcececcagag gcectgtececget gcaccattga agctggctac cctggtgtcece tctectagteg 2220
ggacaagtat ggccgagtgg tcatgctcectt caacattgag aactggcaaa gtcaagaaat 2280
cacctttgat gagatcttgc aggcatattg cttcatcctg gagaagctgce tggagaatga 2340
ggaaactcaa atcaatggct tctgcatcat tgagaacttc aagggcttta ccatgcagca 2400
ggctgctagt ctececggactt cagatctcag gaagatggtg gacatgctcc aggattectt 2460
cccagececgg ttcaaagcca tcecacttcat ccaccagceca tggtacttca ccacgaccta 2520
caatgtggtc aagcccttcet tgaagagcaa gctgcttgag agggtctttg tecacgggga 2580
tgacctttect ggtttctacce aggagatcga tgagaacatc ctgccctctg acttcecggggg 2640
cacgctgeccce aagtatgatg gcaaggccgt tgctgagcag ctcetttggece cccaggccca 2700
agctgagaac acagccttet gaggatcgta ccggtcgacce tgcagaagcet tgcctcgagce 2760
agcgctgete gagagatctg gatcataatc agccatacca catttgtaga ggttttactt 2820
gctttaaaaa acctcccaca ccteccectg aacctgaaac ataaaatgaa tgcaattgtt 2880
gttgttaact tgtttattgc agcttataat ggttacaaat aaagcaatag catcacaaat 2940
ttcacaaata aagcattttt ttcactgcat tctagttgtg gtttgtccaa actcatcaat 3000
gtatcttatc atgtctggta ctagggttac cccagaacag gtcccattca tggcccacat 3060
gacaacctgce ttccccagtg ggtatttttg gagacagctce ttectgtttcecce aggttttete 3120
tcetgectaa atgtectgece taagtgectt caagaaccct tcaccatcct getectgeat 3180
gtgaccaggt tccatggtca gttcaatcac ctagtcacag ttggtaagtg acagagttgg 3240
gacttgaacc tatgcctgce tgacaccaag tcectttttttg acacctagag ccaagacatc 3300
tgaagacaaa ctccctagga gagctggcegt catagaaacc ttaaaggtta gggagacctg 3360
ggtttgaatc aggctttgte agttatgact tgtgtgaccc tagcaagtta tttaaccttt 3420
ctgggtcectca gtttecctecat ctgcaaactg aggataataa cagtacctac caaaaagaac 3480
tgtcgtgaaa accatataat ttctgcaatg ctecctggcac agtgtcctgt tcectaaagcat 3540
agttccectt ctctttcectta getccatatt gattattacce ctaacttgca caaagagact 3600
tggaggaccce ccatagagta tcggagggtce ccccatttece tgctcectttee actccacacce 3660
cccagcaage acagggaagt tctgggggec ataatccacce cacaggaacc aaatctaage 3720
cacctttetg getggtagac atccaggtat gtgggcacag aggtagacag gctgaaatgce 3780
tgctgtgcta tcagttgggt tttgctggaa caggaatgga aatggagagg ctgacagaac 3840
tgccetgggg agceccaggca agagggacag tggcetggaca cccccageca gttgtgcaga 3900
ccatcagaac aagatcctag attttaggaa tacagggttc aagtccgtgce ggcaactctt 3960
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ttctaaatat gcccaagcca ttaactttga gttttaaaaa tactgattta caagctgtac 4020
acaatgaaaa aatgcctatc cctcacacca tgctgatgect gttcecctgece atctcagatt 4080
accaattaaa tacagaatgc ccagttaaat gtgaactttt tttttttttt tttttttgag 4140
atggagtttt gttcttgteg cccaggctag agtgcaatgg tgcgatctca gcectcactgca 4200
acctctgect cccaggttca agcaattcte ctgecttage ctcecctgagta getggaacta 4260
caggtgccca ccagcacgcec tggctaattt ttggtatttt tagtggagat ggggtttcac 4320
catgttggcce aggctggtcet cgaactcecctg acctcaggtg atctgectge cteggcectcece 4380
caaagtgctg ggattacagg cgtgagccta aatgtgaact tttttaatac taaaaaagta 4440
tttgctgttc atcggaaatt cacatttaac tgggtgtect gtatttttat ttgctaaatc 4500
taccatcaaa ttggtctggc tcaacctgga gaatggttac cctaggtaac cacgtgcgga 4560
ccgageggcece gcaggaaccce ctagtgatgg agttggecac tcecctectcetg cgegeteget 4620
cgctcactga ggccgggega ccaaaggtceg cecgacgece gggcetttgee cgggeggect 4680
cagtgagcga gcgagcgcege agctgcectge aggggcgect gatgcggtat tttcetectta 4740
cgcatctgtg cggtatttca caccgcatac gtcaaagcaa ccatagtacg cgccctgtag 4800
cggcgcatta agcgcggegg gtgtggtggt tacgcgcagce gtgaccgcta cacttgccag 4860
cgecttageg ceccgetectt tegetttett ceettecttt ctecgecacgt tegecggett 4920
tceccegtcaa getctaaate gggggctcece tttagggtte cgatttagtg ctttacggca 4980
cctcgaccece aaaaaacttg atttgggtga tggttcacgt agtgggccat cgccctgata 5040
gacggttttt cgccctttga cgttggagtc cacgttcttt aatagtggac tcttgttceca 5100
aactggaaca acactcaact ctatctcggg ctattctttt gatttataag ggattttgcce 5160
gatttcggte tattggttaa aaaatgagct gatttaacaa aaatttaacg cgaattttaa 5220
caaaatatta acgtttacaa ttttatggtg cactctcagt acaatctgct ctgatgccgce 5280
atagttaagc cagccccgac acccgccaac acccgctgac gegecctgac gggettgtet 5340
gctececggea tcecgettaca gacaagetgt gaccgtctec gggagctgca tgtgtcagag 5400
gttttcaccg tcatcaccga aacgcgcgag acgaaagggc ctcgtgatac gcctattttt 5460
ataggttaat gtcatgataa taatggtttc ttagacgtca ggtggcactt ttcggggaaa 5520
tgtgcgegga acccctattt gtttattttt ctaaatacat tcaaatatgt atccgctcat 5580
gagacaataa ccctgataaa tgcttcaata atattgaaaa aggaagagta tgagtattca 5640
acatttccgt gtcgeccctta ttecccttttt tgcggcattt tgccttcecctg tttttgctca 5700
cccagaaacg ctggtgaaag taaaagatgc tgaagatcag ttgggtgcac gagtgggtta 5760
catcgaactg gatctcaaca gcggtaagat ccttgagagt tttcgcccecg aagaacgttt 5820
tccaatgatg agcactttta aagttctgct atgtggcecgeg gtattatcce gtattgacgce 5880
cgggcaagag caactcggtc gccgcataca ctattctcag aatgacttgg ttgagtactce 5940
accagtcaca gaaaagcatc ttacggatgg catgacagta agagaattat gcagtgctgc 6000
cataaccatg agtgataaca ctgcggccaa cttacttcectg acaacgatcg gaggaccgaa 6060
ggagctaacc gcecttttttge acaacatggg ggatcatgta actcgccttg atcgttggga 6120
accggagcetyg aatgaagcca taccaaacga cgagcgtgac accacgatge ctgtagcaat 6180
ggcaacaacg ttgcgcaaac tattaactgg cgaactactt actctagett cccggcaaca 6240

attaatagac tggatggagg cggataaagt tgcaggacca cttctgcget cggcccttece 6300



213

US 9,163,259 B2

214

-continued

ggctggctgg tttattgctg ataaatctgg agccggtgag cgtgggtctce gcggtatcat 6360
tgcagcactg gggccagatg gtaagcccte ccgtatcegta gttatctaca cgacggggag 6420
tcaggcaact atggatgaac gaaatagaca gatcgctgag ataggtgcct cactgattaa 6480
gcattggtaa ctgtcagacc aagtttactc atatatactt tagattgatt taaaacttca 6540
tttttaattt aaaaggatct aggtgaagat cctttttgat aatctcatga ccaaaatccc 6600
ttaacgtgag ttttcgttecc actgagcgtce agaccccegta gaaaagatca aaggatcttce 6660
ttgaaatcct ttttttctge gegtaatctg ctgcttgcaa acaaaaaaac caccgctacce 6720
agcggtggtt tgtttgcecgg atcaagagct accaactcett tttceccgaagg taactggett 6780
cagcagagcg cagataccaa atactgttct tctagtgtag ccgtagttag gccaccactt 6840
caagaactct gtagcaccgc ctacatacct cgctctgcecta atcctgttac cagtggctgce 6900
tgccagtgge gataagtcegt gtcecttaccgg gttggactca agacgatagt taccggataa 6960
ggcgcagegy tegggctgaa cggggggtte gtgcacacag ccecagettgg agcgaacgac 7020
ctacaccgaa ctgagatacc tacagcgtga gectatgagaa agcgccacge ttcccgaagg 7080
gagaaaggcyg gacaggtatc cggtaagcegg cagggtcgga acaggagagce gcacgaggga 7140
gcttecaggg ggaaacgcct ggtatcttta tagtecctgte gggtttegece acctcetgact 7200
tgagcgtcga tttttgtgat gcetcecgtcagg ggggcggagce ctatggaaaa acgccagcaa 7260
cgeggecttt ttacggttece tggecttttg ctggectttt getcacatgt cctgcaggca 7320
g 7321
<210> SEQ ID NO 30
<211> LENGTH: 6492
<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic

polynucleotide
<400> SEQUENCE: 30
ctgcgegete getegetcac tgaggecgee cgggegtegyg gegacctttyg gtcegeccgge 60
ctcagtgage gagcgagcegce gcagagaggg agtggccaac tccatcacta ggggttectg 120
cggcegeacyg cgtttgtect cteccctgett ggecttaace agecacattt ctcaactgac 180
cccactcact gcagaggtga aaactaccat gecaggtect getggetggyg ggaggggtgg 240
gcaataggcce tggatttgcce agagetgcca ctgtagatgt agtcatattt acgatttecce 300
ttcacctett attaccctgg tggtggtggt gggggggygy gggtgctcete tcagcaacce 360
cacceeggga tettgaggag aaagagggca gagaaaagag ggaatgggac tggcccagat 420
cccageccca cagecgggcet tccacatgge cgagcaggaa ctcecagagca ggagcacaca 480
aaggagggct ttgatgegcc tccagecagg cecaggecte tecectetece cctttetete 540
tgggtettee tttgecccac tgagggecte ctgtgagece gatttaacgyg aaactgtggg 600
cggtgagaag ttccttatga cacactaatc ccaacctget gaccggacca cgcctccage 660
ggagggaacc tctagagctce caggacattc aggtaccagg tagccccaag gaggagctge 720
cgaatcgatg gatcgggaac tgaaaaacca gaaagttaac tggtaagttt agtctttttg 780
tettttattt caggtcccgg atccggtggt ggtgcaaate aaagaactge tcctcagtgg 840
atgttgcctt tacttctagg cctgtacgga agtgttactt ctgctctaaa agctgcggaa 900
ttgtacccege cccgggatce atcgattgaa ttegccacca tgtcagaagyg ggtgggcacyg 960
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ttecegeatgg tacctgaaga ggaacaggag ctecgtgece aactggagca gctcacaacce 1020
aaggaccatg gacctgtctt tggcccegtge agccagcetge ccecgccacac cttgcagaag 1080
gccaaggatyg agctgaacga gagagaggag acccegggagg aggcagtgeg agagetgeag 1140
gagatggtgc aggcgcaggce ggcctcegggg gaggagetgg cggtggecgt ggcggagagg 1200
gtgcaagaga aggacagcgg cttcecttectg cgcttcatee gegcacggaa gttcaacgtyg 1260
ggcegtgect atgagctgct cagaggctat gtgaatttec ggctgcagta ccctgagetce 1320
tttgacagcce tgtccccaga ggctgteccge tgcaccattg aagctggcta ccctggtgte 1380
ctctctagte gggacaagta tggccgagtg gtcatgetcet tcaacattga gaactggcaa 1440
agtcaagaaa tcacctttga tgagatcttg caggcatatt gecttcatcect ggagaagcetg 1500
ctggagaatg aggaaactca aatcaatggc ttctgcatca ttgagaactt caagggcttt 1560
accatgcagc aggctgctag tcectccggact tcagatctca ggaagatggt ggacatgcectce 1620
caggattcct tecccagcceg gttcaaagcce atccacttca tceccaccagece atggtactte 1680
accacgacct acaatgtggt caagccctte ttgaagagca agctgcttga gagggtettt 1740
gtccacgggg atgaccttte tggtttctac caggagatcg atgagaacat cctgccctcet 1800
gacttcgggg gcacgctgce caagtatgat ggcaaggcceg ttgctgagca gctetttgge 1860
cceccaggece aagctgagaa cacagectte tgaggategt accggtcgac ctgcagaage 1920
ttgcctegag cagcgctgcet cgagagatct ggatcataat cagccatacc acatttgtag 1980
aggttttact tgctttaaaa aacctcccac acctccecect gaacctgaaa cataaaatga 2040
atgcaattgt tgttgttaac ttgtttattg cagcttataa tggttacaaa taaagcaata 2100
gcatcacaaa tttcacaaat aaagcatttt tttcactgca ttctagttgt ggtttgtcca 2160
aactcatcaa tgtatcttat catgtctggt actagggtta ccccagaaca ggtcccattce 2220
atggcccaca tgacaacctg cttccccagt gggtattttt ggagacagcet cttetgttte 2280
caggttttct ctcctgccta aatgtcectge ctaagtgect tcaagaacce ttcaccatce 2340
tgctecctgca tgtgaccagg ttccatggtce agttcaatca cctagtcaca gttggtaagt 2400
gacagagttg ggacttgaac ctatgcctgce ctgacaccaa gtcttttttt gacacctaga 2460
gccaagacat ctgaagacaa actccctagg agagctggeg tcatagaaac cttaaaggtt 2520
agggagacct gggtttgaat caggctttgt cagttatgac ttgtgtgacc ctagcaagtt 2580
atttaacctt tctgggtctc agtttcectca tctgcaaact gaggataata acagtaccta 2640
ccaaaaagaa ctgtcgtgaa aaccatataa tttctgcaat gctcctggca cagtgtectg 2700
ttctaaagca tagttcceccect tetcetttett agectccatat tgattattac cctaacttgce 2760
acaaagagac ttggaggacc cccatagagt atcggagggt cccccattte ctgctcettte 2820
cactccacac ccccagcaag cacagggaag ttetggggge cataatccac ccacaggaac 2880
caaatctaag ccacctttect ggctggtaga catccaggta tgtgggcaca gaggtagaca 2940
ggctgaaatg ctgctgtgct atcagttggg ttttgctgga acaggaatgg aaatggagag 3000
gctgacagaa ctgeectggg gageccaggce aagagggaca gtggcetggac acccccagec 3060
agttgtgcag accatcagaa caagatccta gattttagga atacagggtt caagtccgtg 3120
cggcaactct tttctaaata tgcccaagcce attaactttg agttttaaaa atactgattt 3180
acaagctgta cacaatgaaa aaatgcctat ccctcacacc atgctgatge tgttccctgce 3240
catctcagat taccaattaa atacagaatg cccagttaaa tgtgaacttt tttttttttt 3300
ttttttttga gatggagttt tgttcttgtc gcccaggcta gagtgcaatg gtgcgatctce 3360
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agctcactgce aacctctgec tcecccaggttce aagcaattcet cctgecttag cctectgagt 3420
agctggaact acaggtgccc accagcacgc ctggctaatt tttggtattt ttagtggaga 3480
tggggtttca ccatgttggce caggctggtce tcgaactect gacctcaggt gatctgectg 3540
ccteggecte ccaaagtgcet gggattacag gcgtgagect aaatgtgaac ttttttaata 3600
ctaaaaaagt atttgctgtt catcggaaat tcacatttaa ctgggtgtcc tgtattttta 3660
tttgctaaat ctaccatcaa attggtctgg ctcaacctgg agaatggtta ccctaggtaa 3720
ccacgtgegg accgagcggce cgcaggaacce cctagtgatg gagttggcca ctecctetet 3780
gegegetege tegetcactg aggecgggceg accaaaggte geccgacgec cgggetttge 3840
cegggeggee tcagtgageg agcgagegeg cagetgectyg caggggegece tgatgeggta 3900
ttttctectt acgcatctgt geggtattte acaccgcata cgtcaaagca accatagtac 3960
gcgeectgta geggegecatt aagegcggceg ggtgtggtgg ttacgcgcag cgtgaccget 4020
acacttgcca gecgcecttage geccgcetect ttegetttet teccttectt tetegecacyg 4080
ttcgecgget ttcecceccgtceca agetctaaat cgggggcetcece ctttagggtt ccgatttagt 4140
gctttacgge acctcgacce caaaaaactt gatttgggtg atggttcacg tagtgggcca 4200
tcgcectgat agacggtttt tegeccectttg acgttggagt ccacgttctt taatagtgga 4260
ctcttgttcece aaactggaac aacactcaac tctatctegg gectattcttt tgatttataa 4320
gggattttgc cgatttcggt ctattggtta aaaaatgagc tgatttaaca aaaatttaac 4380
gcgaatttta acaaaatatt aacgtttaca attttatggt gcactctcag tacaatctge 4440
tctgatgeeg catagttaag ccagccccga cacccgccaa cacccgctga cgcegecctga 4500
cgggcttgte tgctecccgge atccgcttac agacaagcetg tgaccgtcte cgggagcectgce 4560
atgtgtcaga ggttttcacc gtcatcaccg aaacgcgcga gacgaaaggg cctcecgtgata 4620
cgectatttt tataggttaa tgtcatgata ataatggttt cttagacgtc aggtggcact 4680
tttcggggaa atgtgcgegg aacccctatt tgtttatttt tctaaataca ttcaaatatg 4740
tatccgcectca tgagacaata accctgataa atgcttcaat aatattgaaa aaggaagagt 4800
atgagtattc aacatttccg tgtcgcecctt attccctttt ttgcggcatt ttgecttect 4860
gtttttgcte acccagaaac gctggtgaaa gtaaaagatg ctgaagatca gttgggtgca 4920
cgagtgggtt acatcgaact ggatctcaac agcggtaaga tccttgagag ttttegccce 4980
gaagaacgtt ttccaatgat gagcactttt aaagttctgc tatgtggcgc ggtattatcce 5040
cgtattgacg ccgggcaaga gcaactcggt cgccgcatac actattctca gaatgacttg 5100
gttgagtact caccagtcac agaaaagcat cttacggatg gcatgacagt aagagaatta 5160
tgcagtgctg ccataaccat gagtgataac actgcggcca acttacttcet gacaacgatc 5220
ggaggaccga aggagctaac cgcttttttg cacaacatgg gggatcatgt aactcgectt 5280
gatcgttggyg aaccggagct gaatgaagcc ataccaaacg acgagcgtga caccacgatg 5340
cctgtagcaa tggcaacaac gttgcgcaaa ctattaactg gcgaactact tactctaget 5400
tceccggcaac aattaataga ctggatggag gcggataaag ttgcaggacc acttctgegce 5460
tcggeectte cggcectggetyg gtttattgcet gataaatcetg gagccggtga gegtgggtcet 5520
cgcggtatca ttgcagcact ggggccagat ggtaagccect cccgtatcgt agttatctac 5580
acgacgggga gtcaggcaac tatggatgaa cgaaatagac agatcgctga gataggtgcce 5640
tcactgatta agcattggta actgtcagac caagtttact catatatact ttagattgat 5700
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ttaaaacttc atttttaatt taaaaggatc taggtgaaga tcctttttga taatctcatg 5760
accaaaatcc cttaacgtga gttttegtte cactgagegt cagaccccgt agaaaagatc 5820
aaaggatctt cttgaaatcc tttttttctg cgcgtaatct getgcttgca aacaaaaaaa 5880
ccaccgctac cagcggtggt ttgtttgccg gatcaagage taccaactcect ttttcecgaag 5940
gtaactggct tcagcagagc gcagatacca aatactgttc ttctagtgta gccgtagtta 6000
ggccaccact tcaagaactc tgtagcaccg cctacatacc tcecgctcectget aatcctgtta 6060
ccagtggctg ctgccagtgg cgataagtcg tgtcttaccg ggttggactce aagacgatag 6120
ttaccggata aggcgcagcg gtcgggctga acggggggtt cgtgcacaca gecccagettg 6180
gagcgaacga cctacaccga actgagatac ctacagegtg agctatgaga aagcgccacyg 6240
ctteecgaag ggagaaaggce ggacaggtat ceggtaageg gcagggtegyg aacaggagag 6300
cgcacgaggg agcttccagg gggaaacgcce tggtatcttt atagtecctgt cgggtttege 6360
cacctctgac ttgagcgteg atttttgtga tgctcecgtcag gggggcggag cctatggaaa 6420
aacgccagca acgcggcectt tttacggtte ctggectttt getggecttt tgctcacatg 6480
tcetgcagge ag 6492
<210> SEQ ID NO 31
<211> LENGTH: 4741
<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic

polynucleotide
<400> SEQUENCE: 31
cgegeteget cgctcactga ggccgeccgg geaaagcecceg ggegteggge gacctttggt 60
cgeceggect cagtgagcga gcgagegege agagagggag tggggtacca cgegtttgte 120
ctcetecctge ttggecttaa ccagccacat ttetcaactyg accccactca ctgcagaggt 180
gaaaactacc atgccaggte ctgctggetg ggggaggggt gggcaatagg cctggatttg 240
ccagagcetge cactgtagat gtagtcatat ttacgattte ccttcaccte ttattaccct 300
ggtggtggty gtgggggggy gggggtgctce tctcagcaac cccacceegg gatcttgagy 360
agaaagaggg cagagaaaag agggaatggg actggcccag atcccagcecce cacagcecggg 420
ctteccacatg gccgagcagg aactccagag caggagcaca caaaggaggyg ctttgatgeg 480
cctecageca ggcccaggee tctcecectet ceectttete tetgggtett cctttgecce 540
actgagggce tcctgtgage ccgatttaac ggaaactgtyg ggeggtgaga agttcecttat 600
gacacactaa tcccaacctg ctgaccggac cacgcectcca geggagggaa cctctagage 660
tccaggacat tcaggtacca ggtagcccca aggaggaget gcecgaatcga tggatcggga 720
actgaaaaac cagaaagtta actggtaagt ttagtctttt tgtcttttat ttcaggtccc 780
ggatcceggtyg gtggtgcaaa tcaaagaact gctcectcagt ggatgttgec tttacttcta 840
ggectgtacyg gaagtgttac ttctgcetcta aaagetgegg aattgtaccce gecccgggat 900
ccatcgattyg aattccccgg ggatccteta gagtcgaaat tegecaccat ggtgagcaag 960
ggcgaggagce tgttcaccgg ggtggtgccce atcctggteg agetggacgg cgacgtaaac 1020
ggccacaagt tcagegtgte cggegagggce gagggcgatg ccacctacgg caagctgacce 1080
ctgaagttca tctgcaccac cggcaagctg ccegtgeect ggcccacccet cgtgaccacce 1140
ctgacctacg gecgtgcagtyg cttcageccge taccccgacce acatgaagca gcacgactte 1200
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ttcaagtcecg ccatgccecga aggctacgte caggagcegca ccatcttctt caaggacgac 1260
ggcaactaca agacccgcge cgaggtgaag ttcgagggeg acaccctggt gaaccgcatce 1320
gagctgaagyg gcatcgactt caaggaggac ggcaacatcc tggggcacaa gctggagtac 1380
aactacaaca gccacaacgt ctatatcatg geccgacaagce agaagaacgyg catcaaggtg 1440
aacttcaaga tccgccacaa catcgaggac ggcagcegtge agcetcgcecga ccactaccag 1500
cagaacacce ccatcggcga cggccceegtg ctgetgeceyg acaaccacta cctgagcace 1560
cagtcecgece tgagcaaaga ccccaacgag aagcgcgate acatggtect getggagtte 1620
gtgaccgeeg ccgggatcac tcteggcatg gacgagctgt acaagtaata gggtaccggt 1680
cgacctgcag aagcttgcct cgagcagcgce tgctcgagag atctggatca taatcagcca 1740
taccacattt gtagaggttt tacttgcttt aaaaaacctc ccacacctcce ccctgaacct 1800
gaaacataaa atgaatgcaa ttgttgttgt taacttgttt attgcagctt ataatggtta 1860
caaataaagc aatagcatca caaatttcac aaataaagca tttttttcac tgcattctag 1920
ttgtggtttg tccaaactca tcaatgtatc ttatcatgtc tggtaaccac gtgcggaccg 1980
agcggcecgca ggaacccecta gtgatggagt tggccactcece ctctetgege getegcetege 2040
tcactgaggce cgggcgacca aaggtcgecce gacgeccggyg ctttgcecegyg geggectcag 2100
tgagcgagcg agcgcgcagce tgcctgcagg ggcegcctgat geggtatttt ctecttacge 2160
atctgtgegg tatttcacac cgcatacgtc aaagcaacca tagtacgcgce cctgtagegg 2220
cgcattaagc gecggegggtyg tggtggttac gcgcagegtg accgctacac ttgccagegce 2280
cttagcgeccce getcecttteg ctttettece ttectttete geccacgtteg ceggetttee 2340
ccgtcaaget ctaaatcggg ggctccecttt agggttecga tttagtgctt tacggcacct 2400
cgaccccaaa aaacttgatt tgggtgatgg ttcacgtagt gggccatcge cctgatagac 2460
ggtttttege cctttgacgt tggagtccac gttctttaat agtggactct tgttccaaac 2520
tggaacaaca ctcaactcta tctcgggcta ttcecttttgat ttataaggga ttttgccgat 2580
ttcggtetat tggttaaaaa atgagctgat ttaacaaaaa tttaacgcga attttaacaa 2640
aatattaacg tttacaattt tatggtgcac tctcagtaca atctgctctg atgccgcata 2700
gttaagccag ccccgacace cgccaacacce cgctgacgeg cectgacggg cttgtetget 2760
cceggecatcece gettacagac aagctgtgac cgtetceceggg agcectgcatgt gtcagaggtt 2820
ttcaccgtca tcaccgaaac gcgcgagacg aaagggcectc gtgatacgcce tatttttata 2880
ggttaatgtc atgataataa tggtttctta gacgtcaggt ggcacttttc ggggaaatgt 2940
gcgcggaacce cctatttgtt tatttttcta aatacattca aatatgtatc cgctcatgag 3000
acaataaccc tgataaatgc ttcaataata ttgaaaaagg aagagtatga gtattcaaca 3060
tttcegtgte geccttatte cettttttge ggcattttge cttectgttt ttgctcacce 3120
agaaacgctg gtgaaagtaa aagatgctga agatcagttg ggtgcacgag tgggttacat 3180
cgaactggat ctcaacagcg gtaagatcct tgagagtttt cgccccgaag aacgttttcece 3240
aatgatgagc acttttaaag ttctgctatg tggcgcggta ttatcccgta ttgacgcecgg 3300
gcaagagcaa ctcggtcgce gcatacacta ttctcagaat gacttggttg agtactcacc 3360
agtcacagaa aagcatctta cggatggcat gacagtaaga gaattatgca gtgctgccat 3420
aaccatgagt gataacactg cggccaactt acttctgaca acgatcggag gaccgaagga 3480
gctaaccget tttttgcaca acatggggga tcatgtaact cgeccttgatc gttgggaacce 3540

ggagctgaat gaagccatac caaacgacga gcgtgacacce acgatgectyg tagcaatgge 3600
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aacaacgttg cgcaaactat taactggcga actacttact ctagcttccce ggcaacaatt 3660
aatagactgg atggaggcgg ataaagttgc aggaccactt ctgcgctcgg cccttecggce 3720
tggctggttt attgctgata aatctggagce cggtgagegt gggtctcgeg gtatcattgce 3780
agcactgggg ccagatggta agccctecccg tatcgtagtt atctacacga cggggagtca 3840
ggcaactatg gatgaacgaa atagacagat cgctgagata ggtgcctcac tgattaagca 3900
ttggtaactg tcagaccaag tttactcata tatactttag attgatttaa aacttcattt 3960
ttaatttaaa aggatctagg tgaagatcct ttttgataat ctcatgacca aaatccctta 4020
acgtgagttt tcgttccact gagcgtcaga ccccgtagaa aagatcaaag gatcttettg 4080
aaatcctttt tttctgcgeg taatctgctg cttgcaaaca aaaaaaccac cgctaccagc 4140
ggtggtttgt ttgccggatc aagagctacc aactcttttt ccgaaggtaa ctggcttcag 4200
cagagcgcag ataccaaata ctgttcttct agtgtagcecg tagttaggcce accacttcaa 4260
gaactctgta gcaccgccta catacctecge tcectgctaate ctgttaccag tggcectgetge 4320
cagtggcgat aagtcgtgtce ttaccgggtt ggactcaaga cgatagttac cggataaggc 4380
gcagceggteyg ggctgaacgg ggggttegtg cacacagcece agettggage gaacgaccta 4440
caccgaactg agatacctac agcgtgaget atgagaaage gccacgctte ccgaagggag 4500
aaaggcggac aggtatccgg taagcggcag ggtcggaaca ggagagcgca cgagggagcet 4560
tccaggggga aacgcctggt atctttatag tcectgteggg tttegeccacce tetgacttga 4620
gcgtegattt ttgtgatgct cgtcaggggg gcggagccta tggaaaaacg ccagcaacgce 4680
ggccttttta cggttectgg ccttttgetg gecttttget cacatgtcecct gcaggcaget 4740
g 4741
<210> SEQ ID NO 32
<211> LENGTH: 7122
<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic

polynucleotide
<400> SEQUENCE: 32
ctgcgegete getegetcac tgaggecgee cgggegtegyg gegacctttyg gtcegeccgge 60
ctcagtgage gagcgagcegce gcagagaggg agtggccaac tccatcacta ggggttectg 120
cggcegeacyg cagettttgt cctcteectg cttggectta accagccaca tttctcaact 180
gaccccacte actgcagagg tgaaaactac catgccaggt cctgcetgget gggggagggy 240
tgggcaatag gcctggattt gccagagetg ccactgtaga tgtagtcata tttacgattt 300
cccetteaccet cttattacce tggtggtggt ggtggggggy ggggggtget ctctcagcaa 360
cceccacceeg ggatcttgag gagaaagagg gcagagaaaa gagggaatgyg gactggecca 420
gatcccagee ccacagccgg gcttccacat ggccgagcag gaactccaga gcaggagcac 480
acaaaggagg gctttgatgce gectccagece aggeccagge ctetecccte tccectttet 540
ctetgggtet tectttgecce cactgaggge ctectgtgag cecgatttaa cggaaactgt 600
gggceggtgag aagttcctta tgacacacta atcccaacct gectgaccgga ccacgectece 660
agcggaggga acctctagag ctccaggaca ttcaggtacce aggtagcccce aaggaggagce 720
tgccgacctyg gcaggtaagt caatacctgg ggettgectyg ggcecagggayg cccaggactg 780
gggtgaggac tcaggggagce agggagacca cgtcccaaga tgcctgtaaa actgaaacca 840
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cctggecatt ctccaggttg agccagacca atttgatgge agatttagca aataaaaata 900
caggacaccc agttaaatgt gaatttcaga tgaacagcaa atactttttt agtattaaaa 960

aagttcacat ttaggctcac gcctgtaatc ccagcacttt gggaggccga ggcaggcaga 1020
tcacctgagg tcaggagttc gagaccagcce tggccaacat ggtgaaaccce catctccact 1080
aaaaatacca aaaattagcc aggcgtgctg gtgggcacct gtagttccag ctactcagga 1140
ggctaaggca ggagaattgc ttgaacctgg gaggcagagg ttgcagtgag ctgagatcgce 1200
accattgcac tctagectgg gcgacaagaa caaaactcca tctcaaaaaa aaaaaaaaaa 1260
aaaaagttca catttaactg ggcattctgt atttaattgg taatctgaga tggcagggaa 1320
cagcatcagc atggtgtgag ggataggcat tttttcattg tgtacagctt gtaaatcagt 1380
atttttaaaa ctcaaagtta atggcttggg catatttaga aaagagttgc cgcacggact 1440
tgaaccctgt attcctaaaa tcectaggatct tgttctgatg gtctgcacaa ctggcetgggg 1500
gtgtccagec actgtceccte ttgectggge tccccagggce agttcectgtca gectcetecat 1560
ttccattect gttccagcaa aacccaactg atagcacagce agcatttcag cctgtctacce 1620
tctgtgecca catacctgga tgtctaccag ccagaaaggt ggcttagatt tggttcectgt 1680
gggtggatta tggcccccag aacttcectg tgcttgctgyg gggtgtggag tggaaagagce 1740
aggaaatggg ggaccctceceg atactctatg ggggtcctcecce aagtctcttt gtgcaagtta 1800
gggtaataat caatatggag ctaagaaaga gaaggggaac tatgctttag aacaggacac 1860
tgtgccagga gcattgcaga aattatatgg ttttcacgac agttcttttt ggtaggtact 1920
gttattatcc tcagtttgca gatgaggaaa ctgagaccca gaaaggttaa ataacttgcet 1980
agggtcacac aagtcataac tgacaaagcc tgattcaaac ccaggtctcc ctaaccttta 2040
aggtttctat gacgccagcect ctecctaggga gtttgtettce agatgtcttg getctaggtg 2100
tcaaaaaaag acttggtgtc aggcaggcat aggttcaagt cccaactctg tcacttacca 2160
actgtgacta ggtgattgaa ctgaccatgg aacctggtca catgcaggag caggatggtg 2220
aagggttctt gaaggcactt aggcaggaca tttaggcagg agagaaaacc tggaaacaga 2280
agagctgtct ccaaaaatac ccactgggga agcaggttgt catgtgggcc atgaatggga 2340
cctgttetgg taaccaagca ttgcttatgt gtccattaca tttcataaca cttceccatcct 2400
actttacagg gaacaaccaa gactggggtt aaatctcaca gcctgcaagt ggaagagaag 2460
aacttgaacc caggtccaac ttttgcgcca cagcaggctg cctcettggte ctgacaggaa 2520
gtcacaactt gggtctgagt actgatccct ggctattttt tggctgtgtt accttggaca 2580
agtcacttat tcctecctecee gtttectect atgtaaaatg gaaataataa tgttgaccct 2640
gggtctgaga gagtggattt gaaagtactt agtgcatcac aaagcacaga acacacttcc 2700
agtctcgtga ttatgtactt atgtaactgg tcatcaccca tcttgagaat gaatgcattg 2760
gggaaagggc catccactag gctgcgaagt ttctgaggga ctecctteggg ctggagaagg 2820
atggccacag gagggaggag agattgcctt atcctgcagt gatcatgtca ttgagaacag 2880
agccagattc tttttttect ggcagggcca acttgtttta acatctaagg actgagctat 2940
ttgtgtetgt geccctttgte caagcagtgt ttcccaaagt gtagcccaag aaccatctcece 3000
ctcagagcca ccaggaagtg ctttaaattg caggttecta ggccacagcc tgcacctgca 3060
gagtcagaat catggaggtt gggacccagg cacctgcgtt tctaacaaat gcctcecgggtyg 3120

attctgatgc aattgaaagt ttgagatcca cagttctgag acaataacag aatggttttt 3180
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ctaacccctyg cagcecctgac ttectatect agggaagggyg ceggctggag aggccaggac 3240
agagaaagca gatcccttet ttttccaagg actctgtgte ttccatagge aacgaattcce 3300
ccggggatce tctagagteg aaattcgcca ccatggtgag caagggcgag gagctgttca 3360
ceggggtggt geccatectyg gtcegagetgg acggcgacgt aaacggccac aagttcageg 3420
tgtcecggega gggcgagggce gatgccacct acggcaagct gaccctgaag ttcatctgea 3480
ccaccggcaa gctgecegtyg cectggecca cectegtgac caccctgace tacggegtge 3540
agtgcttcag ccgctacccece gaccacatga agcagcacga cttcttcaag tccgccatgce 3600
ccgaaggcta cgtccaggag cgcaccatct tettcaagga cgacggcaac tacaagacce 3660
gegecgaggt gaagttcgag ggcgacacce tggtgaaccg catcgagetg aagggcatcg 3720
acttcaagga ggacggcaac atcctgggge acaagctgga gtacaactac aacagccaca 3780
acgtctatat catggccgac aagcagaaga acggcatcaa ggtgaacttc aagatccgcece 3840
acaacatcga ggacggcagce gtgcagecteg ccgaccacta ccagcagaac acccccatcg 3900
gegacggecee cgtgectgetyg cccgacaacce actacctgag cacccagtcc gecctgagea 3960
aagaccccaa cgagaagcgce gatcacatgg tectgctgga gttegtgace gcecgecggga 4020
tcactctegg catggacgag ctgtacaagt aatagggtac cggtcgacct gcagaagcett 4080
gcctegagea gegetgeteg agagatcetgg atcataatca gecataccac atttgtagag 4140
gttttacttyg ctttaaaaaa cctcccacac ctcccectga acctgaaaca taaaatgaat 4200
gcaattgttg ttgttaactt gtttattgca gcttataatg gttacaaata aagcaatagce 4260
atcacaaatt tcacaaataa agcatttttt tcactgcatt ctagttgtgg tttgtccaaa 4320
ctcatcaatg tatcttatca tgtctggtaa ccacgtgcegg accgagcggce cgcaggaacce 4380
cctagtgatg gagttggcca ctcecctetcet gcecgegcectege tegctcactg aggccgggceyg 4440
accaaaggtce gcccgacgcece cgggcetttge cegggeggece tcagtgageyg agcgagegeg 4500
cagctgectg caggggcgcec tgatgcggta ttttcectectt acgcatctgt geggtattte 4560
acaccgcata cgtcaaagca accatagtac gegecctgta geggegcatt aagegeggeg 4620
ggtgtggtgg ttacgcgcag cgtgaccgcet acacttgcca gegecttage gcccgctect 4680
ttegetttet teccttectt tetecgecacg ttegecgget ttcecccecgtca agetctaaat 4740
cgggggctcece ctttagggtt ccgatttagt gctttacgge acctcgaccce caaaaaactt 4800
gatttgggtyg atggttcacg tagtgggcca tcgccctgat agacggtttt tcgecctttg 4860
acgttggagt ccacgttctt taatagtgga ctcttgttcc aaactggaac aacactcaac 4920
tctatctegg getattcettt tgatttataa gggattttge cgatttcggt ctattggtta 4980
aaaaatgagc tgatttaaca aaaatttaac gcgaatttta acaaaatatt aacgtttaca 5040
attttatggt gcactctcag tacaatctgce tctgatgecg catagttaag ccagccccga 5100
cacccgcecaa caccegctga cgcgecctga cgggcttgte tgctceccgge atccgcttac 5160
agacaagctg tgaccgtcte cgggagctgce atgtgtcaga ggttttcacce gtcatcaccg 5220
aaacgcgcga gacgaaaggg cctcgtgata cgecctatttt tataggttaa tgtcatgata 5280
ataatggttt cttagacgtc aggtggcact tttcggggaa atgtgcgcgg aacccctatt 5340
tgtttatttt tctaaataca ttcaaatatg tatccgctca tgagacaata accctgataa 5400
atgcttcaat aatattgaaa aaggaagagt atgagtattc aacatttccg tgtcgccctt 5460
attccetttt ttgcggcatt ttgccttcect gtttttgete acccagaaac getggtgaaa 5520

gtaaaagatg ctgaagatca gttgggtgca cgagtgggtt acatcgaact ggatctcaac 5580
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agcggtaaga tccttgagag ttttcecgeccce gaagaacgtt ttccaatgat gagcactttt 5640
aaagttctge tatgtggcge ggtattatce cgtattgacg ccgggcaaga gcaactcggt 5700
cgccgcatac actattctca gaatgacttg gttgagtact caccagtcac agaaaagcat 5760
cttacggatg gcatgacagt aagagaatta tgcagtgctg ccataaccat gagtgataac 5820
actgcggcca acttacttcet gacaacgatc ggaggaccga aggagctaac cgcttttttg 5880
cacaacatgg gggatcatgt aactcgcctt gatcgttggg aaccggagct gaatgaagcce 5940
ataccaaacg acgagcgtga caccacgatg cctgtagcaa tggcaacaac gttgcgcaaa 6000
ctattaactg gcgaactact tactctagct tcccggcaac aattaataga ctggatggag 6060
gcggataaag ttgcaggacce acttctgege tecggccecctte cggcectggetg gtttattget 6120
gataaatctg gagccggtga gcgtgggtcect cgcggtatca ttgcagcact ggggccagat 6180
ggtaagcecct cccgtatcecgt agttatctac acgacgggga gtcaggcaac tatggatgaa 6240
cgaaatagac agatcgctga gataggtgcc tcactgatta agcattggta actgtcagac 6300
caagtttact catatatact ttagattgat ttaaaacttc atttttaatt taaaaggatc 6360
taggtgaaga tcctttttga taatctcatg accaaaatcc cttaacgtga gttttcegtte 6420
cactgagcgt cagacccegt agaaaagatc aaaggatctt cttgaaatcce tttttttetg 6480
cgcgtaatct getgcttgca aacaaaaaaa ccaccgctac cagcggtggt ttgtttgecg 6540
gatcaagagc taccaactct ttttccgaag gtaactggcet tcagcagagc gcagatacca 6600
aatactgttc ttctagtgta gccgtagtta ggccaccact tcaagaactc tgtagcaccg 6660
cctacatacc tcgctctget aatcctgtta ccagtggcetg ctgccagtgg cgataagtcg 6720
tgtcttaccg ggttggactc aagacgatag ttaccggata aggcgcagceg gtcgggctga 6780
acggggggtt cgtgcacaca gcccagettg gagcgaacga cctacaccga actgagatac 6840
ctacagcegtyg agctatgaga aagcgccacg cttceccgaag ggagaaaggce ggacaggtat 6900
ccggtaageg gcagggtegg aacaggagag cgcacgaggyg agcettccagyg gggaaacgcce 6960
tggtatcttt atagtcctgt cgggtttcge cacctctgac ttgagegteg atttttgtga 7020
tgctecgtcag gggggcggag cctatggaaa aacgccagca acgcggcectt tttacggtte 7080
ctggcetttt gectggecttt tgctcacatg tcectgcagge ag 7122
<210> SEQ ID NO 33
<211> LENGTH: 7162
<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic

polynucleotide
<400> SEQUENCE: 33
ctgcgegete getegetcac tgaggecgee cgggegtegyg gegacctttyg gtcegeccgge 60
ctcagtgage gagcgagcegce gcagagaggg agtggccaac tccatcacta ggggttectg 120
cggcegeacyg cgtgacgtceg tttaaacggg ceccggtgtt atctcattet tttttcetect 180
ctgtaagttg acatgtgatg tgggaacaaa ggggataaag tcattatttt gtgctaaaat 240
cgtaattgga gaggacctcc tgttagectgg gctttcettet atttattgtg gtggttactg 300
gagttcctte ttctagtttt aggatatata tatatatttt ttttttttct ttcecctgaag 360
atataataat atatatactt ctgaagattg agatttttaa attagttgta ttgaaaacta 420
gctaatcagce aatttaaggc tagcttgaga cttatgtctt gaatttgttt ttgtaggctce 480
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caaaaccaag gagggagtgg tgcatggtgt ggcaacaggt aagctccatt gtgcttatat 540
ccaaagatga tatttaaagt atctagtgat tagtgtggec cagtattcaa gattcctatg 600
aaattgtaaa acaatcactg agcattctaa gaacatatca gtcttattga aactgaatte 660
tttataaagt atttttaaaa aggtaaatat tgattataaa taaaaaatat acttgccaag 720
aataatgagg gctttgaatt gataagctat gtttaattta tagtaagtgg gcatttaaat 780
attctgacca aaaatgtatt gacaaactgc tgacaaaaat aaaatgtgaa tattgccata 840
attttaaaaa aagagtaaaa tttctgttga ttacagtaaa atattttgac cttaaattat 900
gttgattaca atattccttt gataattcag agtgcatttc aggaaacacc cttggacagt 960
cagtaaattg tttattgtat ttatctttgt attgttatgg tatagctatt tgtacaaata 1020
ttattgtgca attattacat ttctgattat attattcatt tggcctaaat ttaccaagaa 1080
tttgaacaag tcaattaggt ttacaatcaa gaaatatcaa aaatgatgaa aaggatgata 1140
atcatcatca gatgttgagg aagatgacga tgagagtgcc agaaatagag aaatcaaagg 1200
agaaccaaaa tttaacaaat taaaagccca cagacttgct gtaattaagt tttectgttgt 1260
aagtactcca cgtttcctgg cagatgtggt gaagcaaaag atataatcag aaatataatt 1320
tatatgatcg gaaagcatta aacacaatag tgcctataca aataaaatgt tcctatcact 1380
gacttctaaa atggaaatga ggacaatgat atgggaatct taatacagtg ttgtggatag 1440
gactaaaaac acaggagtca gatcttcttg gttcaacttc ctgcttactc cttaccaget 1500
gtgtgttttt tgcaaggttc ttcacctcta tgtgatttag cttcecctcatc tataaaataa 1560
ttcagtgaat taatgtacac aaaacatctg gaaaacaaaa gcaaacaata tgtattttat 1620
aagtgttact tatagtttta tagtgaactt tcttgtgcaa catttttaca actagtggag 1680
aaaaatattt ctttaaatga atacttttga tttaaaaatc agagtgtaaa aataaaacag 1740
actcctttga aactagttcect gttagaagtt aattgtgcac ctttaatggg ctctgttgca 1800
atccaacaga gaagtagtta agtaagtgga ctatgatggc ttctagggac ctcctataaa 1860
tatgatattg tgaagcatga ttataataag aactagataa cagacaggtg gagactccac 1920
tatctgaaga gggtcaacct agatgaatgg tgttccattt agtagttgag gaagaaccca 1980
tgaggtttag aaagcagaca agcatgtggc aagttctgga gtcagtggta aaaattaaag 2040
aacccaacta ttactgtcac ctaatgatct aatggagact gtggagatgg gctgcatttt 2100
tttaatcttc tccagaatgc caaaatgtaa acacatatct gtgtgtgtgt gtgtgtgtgt 2160
gtgtgtgtgt gagagagaga gagagagaga gagagactga agtttgtaca attagacatt 2220
ttataaaatg ttttctgaag gacagtggct cacaatctta agtttctaac attgtacaat 2280
gttgggagac tttgtatact ttattttctc tttagcatat taaggaatct gagatgtcect 2340
acagtaaaga aatttgcatt acatagttaa aatcagggtt attcaaactt tttgattatt 2400
gaaacctttc ttcattagtt actagggttg aatgaaacta gtgttccaca gaaaactatg 2460
ggaaatgttg ctaggcagta aggacatggt gatttcagca tgtgcaatat ttacagcgat 2520
tgcacccatg gaccacccetyg gcagtagtga aataaccaaa aatgctgtca taactagtat 2580
ggctatgaga aacacattgg gcagaagctt gcctcgagca gegctgctcecg agagatctgg 2640
atcataatca gccataccac atttgtagag gttttacttg ctttaaaaaa cctcccacac 2700
ctccecectga acctgaaaca taaaatgaat gcaattgttg ttgttaactt gtttattgceca 2760
gcttataatg gttacaaata aagcaatagc atcacaaatt tcacaaataa agcatttttt 2820
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tcactgcatt ctagttgtgg tttgtccaaa ctcatcaatg tatcttatca tgtctggtaa 2880
ccattctcca ggttgagcca gaccaatttg atggtagatt tagcaaataa aaatacagga 2940
cacccagtta aatgtgaatt tccgatgaac agcaaatact tttttagtat taaaaaagtt 3000
cacatttagg ctcacgcctg taatcccage actttgggag gccgaggcag gcagatcacce 3060
tgaggtcagg agttcgagac cagcctggcce aacatggtga aaccccatct ccactaaaaa 3120
taccaaaaat tagccaggcg tgctggtggg cacctgtagt tccagctact caggaggcta 3180
aggcaggaga attgcttgaa cctgggaggc agaggttgca gtgagctgag atcgcaccat 3240
tgcactctag cctgggcgac aagaacaaaa ctccatctca aaaaaaaaaa aaaaaaaaaa 3300
gttcacattt aactgggcat tctgtattta attggtaatc tgagatggca gggaacagca 3360
tcagcatggt gtgagggata ggcatttttt cattgtgtac agcttgtaaa tcagtatttt 3420
taaaactcaa agttaatggc ttgggcatat ttagaaaaga gttgccgcac ggacttgaac 3480
cctgtattcece taaaatctag gatcttgtte tgatggtetg cacaactggce tgggggtgtce 3540
cagccactgt ccctettgece tgggctecce agggcagttce tgtcagecte tecatttceca 3600
ttectgttee agcaaaaccce aactgatagce acagcagcat ttcagecctgt ctacctetgt 3660
gcccacatac ctggatgtct accagccaga aaggtggctt agatttggtt cctgtgggtg 3720
gattatggcc cccagaactt ccctgtgett getgggggtyg tggagtggaa agagcaggaa 3780
atgggggacc ctccgatact ctatgggggt cctceccaagtce tectttgtgca agttagggta 3840
ataatcaata tggagctaag aaagagaagg ggaactatgc tttagaacag gacactgtgc 3900
caggagcatt gcagaaatta tatggttttc acgacagttc tttttggtag gtactgttat 3960
tatcctcagt ttgcagatga ggaaactgag acccagaaag gttaaataac ttgctagggt 4020
cacacaagtc ataactgaca aagcctgatt caaacccagg tctccctaac ctttaaggtt 4080
tctatgacgce cagctctect agggagtttg tcttcagatg tecttggcectet aggtgtcaaa 4140
aaaagacttg gtgtcaggca ggcataggtt caagtcccaa ctctgtcact taccaactgt 4200
gactaggtga ttgaactgac catggaacct ggtcacatgc aggagcagga tggtgaaggg 4260
ttcttgaagg cacttaggca ggacatttag gcaggagaga aaacctggaa acagaagagc 4320
tgtctccaaa aatacccact ggggaagcag gttgtcatgt gggccatgaa tgggacctgt 4380
tctggggtaa ccacgtgcegg accgagegge cgcaggaacce cctagtgatyg gagttggceca 4440
cteectetet gegegetege tegctcactg aggecegggeyg accaaaggte gceccgacgece 4500
cgggetttge ccgggeggece tcagtgageg agegagegeyg cagetgectyg caggggegece 4560
tgatgcggta ttttctceectt acgcatctgt gcggtatttce acaccgcata cgtcaaagca 4620
accatagtac gcgcecctgta geggcegecatt aagegcggceg ggtgtggtgg ttacgcegcag 4680
cgtgaccget acacttgcca gegecttage gceccgctect ttegetttet teccttectt 4740
tctegecacg ttcecgecgget tteccccegtca agetctaaat cgggggctece ctttagggtt 4800
ccgatttagt gectttacgge acctcgaccce caaaaaactt gatttgggtg atggttcacg 4860
tagtgggcca tcgcecctgat agacggtttt tcgecctttg acgttggagt ccacgttcett 4920
taatagtgga ctcttgttcc aaactggaac aacactcaac tctatctcgg gctattettt 4980
tgatttataa gggattttgc cgatttcggt ctattggtta aaaaatgagc tgatttaaca 5040
aaaatttaac gcgaatttta acaaaatatt aacgtttaca attttatggt gcactctcag 5100
tacaatctgce tctgatgccg catagttaag ccagccccga cacccgccaa cacccgctga 5160
cgecgecectga cgggcttgte tgctceccececgge atccgcttac agacaagctg tgaccgtcete 5220
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cgggagctge atgtgtcaga ggttttcacce gtcatcaccg aaacgcgcga gacgaaaggg 5280
cctegtgata cgcectatttt tataggttaa tgtcatgata ataatggttt cttagacgtce 5340
aggtggcact tttcggggaa atgtgcgcgg aacccctatt tgtttatttt tcectaaataca 5400
ttcaaatatg tatccgctca tgagacaata accctgataa atgcttcaat aatattgaaa 5460
aaggaagagt atgagtattc aacatttccg tgtcgccctt attcecctttt ttgecggcatt 5520
ttgccttect gtttttgete acccagaaac gctggtgaaa gtaaaagatg ctgaagatca 5580
gttgggtgca cgagtgggtt acatcgaact ggatctcaac agcggtaaga tccttgagag 5640
ttttcgecce gaagaacgtt ttccaatgat gagcactttt aaagttctge tatgtggegce 5700
ggtattatcc cgtattgacg ccgggcaaga gcaactcggt cgccgcatac actattctca 5760
gaatgacttg gttgagtact caccagtcac agaaaagcat cttacggatg gcatgacagt 5820
aagagaatta tgcagtgctg ccataaccat gagtgataac actgcggcca acttacttct 5880
gacaacgatc ggaggaccga aggagctaac cgcttttttg cacaacatgg gggatcatgt 5940
aactcgectt gatcgttggg aaccggagct gaatgaagcc ataccaaacg acgagcgtga 6000
caccacgatg cctgtagcaa tggcaacaac gttgcgcaaa ctattaactg gcgaactact 6060
tactctagct tcccggcaac aattaataga ctggatggag gcggataaag ttgcaggacce 6120
acttctgege tecggeccctte cggctggcetg gtttattget gataaatctg gagccggtga 6180
gcgtgggtet cgcggtatca ttgcagcact ggggccagat ggtaagccct cccgtategt 6240
agttatctac acgacgggga gtcaggcaac tatggatgaa cgaaatagac agatcgctga 6300
gataggtgcc tcactgatta agcattggta actgtcagac caagtttact catatatact 6360
ttagattgat ttaaaacttc atttttaatt taaaaggatc taggtgaaga tcctttttga 6420
taatctcatg accaaaatcc cttaacgtga gttttcgttc cactgagcgt cagaccccgt 6480
agaaaagatc aaaggatctt cttgaaatcc tttttttetg cgcgtaatct getgettgea 6540
aacaaaaaaa ccaccgctac cagcggtggt ttgtttgecg gatcaagagce taccaactct 6600
ttttccgaag gtaactggcet tcagcagage gcagatacca aatactgttce ttctagtgta 6660
gccgtagtta ggccaccact tcaagaactc tgtagcaccg cctacatacc tcgectctget 6720
aatcctgtta ccagtggetg ctgccagtgg cgataagtceg tgtcttaccg ggttggactce 6780
aagacgatag ttaccggata aggcgcagceg gtecgggctga acggggggtt cgtgcacaca 6840
geecagettyg gagcgaacga cctacaccga actgagatac ctacagegtg agctatgaga 6900
aagcgecacg ctteccgaag ggagaaagge ggacaggtat ceggtaageyg gcagggtcegg 6960
aacaggagag cgcacgaggg agcttccagg gggaaacgcc tggtatcttt atagtcctgt 7020
cgggtttege cacctctgac ttgagegtceg atttttgtga tgctecgtcag gggggcggag 7080
cctatggaaa aacgccagca acgcggcectt tttacggttce ctggecctttt getggcecttt 7140
tgctcacatg tcctgcaggce ag 7162
<210> SEQ ID NO 34
<211> LENGTH: 7057
<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic

polynucleotide
<400> SEQUENCE: 34
ctgcgegete getegetcac tgaggecgee cgggegtegyg gegacctttyg gtcegeccgge 60
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ctcagtgage gagcgagcegce gcagagaggg agtggccaac tccatcacta ggggttectg 120
cggcegecacyg cgttacgtaa tatttattga agtttaatat tgtgtttgtg atacagaagt 180
atttgcttta attctaaata aaaattttat gcttttattg ctggtttaag aagatttgga 240
ttatccttgt actttgagga gaagtttctt atttgaaata ttttggaaac aggtctttta 300
atgtggaaag atagatatta atctcctett ctattactet ccaagatcca acaaaagtga 360
ttatacccce caaaatatga tggtagtatc ttatactacc atcattttat aggcataggg 420
ctcttagetyg caaataatgg aactaactct aataaagcag aacgcaaata ttgtaaatat 480
tagagagcta acaatctctg ggatggctaa aggatggage ttggaggcta cccagecagt 540
aacaatattc cgggctccac tgttgaatgg agacactaca actgecttgyg atgggcagag 600
atattatgga tgctaagccc caggtgctac cattaggact tctaccactyg tccctaacgg 660
gtggagcceca tcacatgcect atgecctcac tgtaaggaaa tgaagctact gttgtatatce 720
ttgggaagca cttggattaa ttgttataca gttttgttga agaagacccce tagggtaagt 780
agccataact gcacactaaa tttaaaattg ttaatgagtt tctcaaaaaa aatgttaagg 840
ttgttagctg gtatagtata tatcttgcct gttttccaag gacttcectttg ggcagtacct 900
tgtctgtget ggcaagcaac tgagacttaa tgaaagagta ttggagatat gaatgaattg 960

atgctgtata ctctcagagt gccaaacata taccaatgga caagaaggtg aggcagagag 1020
cagacaggca ttagtgacaa gcaaagatat gcagaatttc attctcagca aatcaaaagt 1080
cctcaacctg gttggaagaa tattggcact gaatggtatc aataaggttg ctagagaggg 1140
ttagaggtgc acaatgtgct tccataacat tttatacttc tccaatctta gcactaatca 1200
aacatggttg aatactttgt ttactataac tcttacagag ttataagatc tgtgaagaca 1260
gggacaggga caatacccat ctctgtcetgg ttcataggtg gtatgtaata gatattttta 1320
aaaataagtg agttaatgaa tgagggtgag aatgaaggca cagaggtatt agggggaggt 1380
gggccccaga gaatggtgee aaggtccagt ggggtgactg ggatcagetce aggectgacy 1440
ctggccactc ccacctaget cctttettte taatctgtte tcattctect tgggaaggat 1500
tgaggtctet ggaaaacagc caaacaactg ttatgggaac agcaagccca aataaagcca 1560
agcatcaggg ggatctgaga gctgaaagca acttctgttc cccctecccte agctgaaggg 1620
gtggggaagg gctcccaaag ccataactcc ttttaaggga tttagaaggc ataaaaaggce 1680
ccetggetga gaacttectt cttcattcectg cagttggtga attcceccggg gatcectetag 1740
agtcgaaatt cgccaccatg gtgagcaagg gcgaggagct gttcaccggg gtggtgccca 1800
tcetggtega getggacgge gacgtaaacg gecacaagtt cagegtgtece ggcgagggceg 1860
agggcgatge cacctacggce aagctgaccce tgaagttcat ctgcaccacce ggcaagcetge 1920
ccgtgeectg geccaccete gtgaccacce tgacctacgg cgtgcagtge ttcagccget 1980
acccegacca catgaagcag cacgacttcet tcaagtcege catgeccgaa ggctacgtcee 2040
aggagcgcac catcttcecttce aaggacgacg gcaactacaa gacccgcegece gaggtgaagt 2100
tcgagggcega caccctggtyg aaccgcatceg agetgaaggg catcgactte aaggaggacyg 2160
gcaacatcct ggggcacaag ctggagtaca actacaacag ccacaacgtc tatatcatgg 2220
ccgacaagca gaagaacggc atcaaggtga acttcaagat ccgcecacaac atcgaggacg 2280
gcagcgtgea gctegecgac cactaccage agaacacccce catcggegac ggecccgtge 2340

tgctgccega caaccactac ctgagcacce agtcegecct gagcaaagac cccaacgaga 2400
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agcgcgatca catggtccetg ctggagttcg tgaccgecge cgggatcact ctcecggcatgg 2460
acgagctgta caagtaatag ggtaccggtc gacctgcaga agcttgccte gagcagcgcet 2520
gctcgagaga tcectggatcat aatcagccat accacatttg tagaggtttt acttgcttta 2580
aaaaacctcc cacacctecece cctgaacctg aaacataaaa tgaatgcaat tgttgttgtt 2640
aacttgttta ttgcagctta taatggttac aaataaagca atagcatcac aaatttcaca 2700
aataaagcat ttttttcact gcattctagt tgtggtttgt ccaaactcat caatgtatct 2760
tatcatgtct ggtaaccatt ctccaggttg agccagacca atttgatggt agatttagca 2820
aataaaaata caggacaccc agttaaatgt gaatttccga tgaacagcaa atactttttt 2880
agtattaaaa aagttcacat ttaggctcac gcctgtaatc ccagcacttt gggaggccga 2940
ggcaggcaga tcacctgagg tcaggagttc gagaccagcc tggccaacat ggtgaaaccce 3000
catctccact aaaaatacca aaaattagcc aggcgtgctg gtgggcacct gtagttceccag 3060
ctactcagga ggctaaggca ggagaattgc ttgaacctgg gaggcagagg ttgcagtgag 3120
ctgagatcgce accattgcac tctagectgg gcgacaagaa caaaactcca tcectcaaaaaa 3180
aaaaaaaaaa aaaaagttca catttaactg ggcattctgt atttaattgg taatctgaga 3240
tggcagggaa cagcatcagc atggtgtgag ggataggcat tttttcattg tgtacagcectt 3300
gtaaatcagt atttttaaaa ctcaaagtta atggcttggg catatttaga aaagagttgce 3360
cgcacggact tgaaccctgt attcctaaaa tctaggatct tgttctgatg gtctgcacaa 3420
ctggctgggg gtgtccagece actgtcececcte ttgectggge tccccagggce agttcetgtca 3480
gcctetecat tteccattcect gtteccagcaa aacccaactg atagcacagce agcatttceag 3540
cctgtctace tectgtgcecca catacctgga tgtctaccag ccagaaaggt ggcttagatt 3600
tggttecetgt gggtggatta tggcccccag aacttcectg tgcttgctgg gggtgtggag 3660
tggaaagagc aggaaatggg ggaccctccg atactctatg ggggtcctece aagtctettt 3720
gtgcaagtta gggtaataat caatatggag ctaagaaaga gaaggggaac tatgctttag 3780
aacaggacac tgtgccagga gcattgcaga aattatatgg ttttcacgac agttcttttt 3840
ggtaggtact gttattatcc tcagtttgca gatgaggaaa ctgagaccca gaaaggttaa 3900
ataacttgct agggtcacac aagtcataac tgacaaagcc tgattcaaac ccaggtctcce 3960
ctaaccttta aggtttctat gacgccagct ctecctaggga gtttgtctte agatgtettg 4020
gctctaggtyg tcaaaaaaag acttggtgtc aggcaggcat aggttcaagt cccaactcetg 4080
tcacttacca actgtgacta ggtgattgaa ctgaccatgg aacctggtca catgcaggag 4140
caggatggtg aagggttctt gaaggcactt aggcaggaca tttaggcagg agagaaaacc 4200
tggaaacaga agagctgtct ccaaaaatac ccactgggga agcaggttgt catgtgggcce 4260
atgaatggga cctgttctgg ggtaaccacg tgcggaccga gceggccgcag gaacccectag 4320
tgatggagtt ggccactccc tectcectgegeg ctegecteget cactgaggece gggcgaccaa 4380
aggtcgeceg acgeceggge tttgceeggg cggectcagt gagegagega gcegegeaget 4440
gcctgcaggg gegectgatg cggtatttte teccttacgca tetgtgeggt atttcacacce 4500
gcatacgtca aagcaaccat agtacgcgcc ctgtagcgge gcattaagceg cggcegggtgt 4560
ggtggttacg cgcagcgtga ccgctacact tgccagcgec ttagcegcccg ctectttege 4620
tttcttecect tectttcecteg ccacgttege cggectttece cgtcaagcte taaatcgggg 4680
gctececttta gggtteccgat ttagtgettt acggcacctc gaccccaaaa aacttgattt 4740
gggtgatggt tcacgtagtg ggccatcgece ctgatagacg gtttttegece ctttgacgtt 4800
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ggagtccacg ttctttaata gtggactctt gttccaaact ggaacaacac tcaactctat 4860
ctcgggcetat tettttgatt tataagggat tttgccgatt tcggtctatt ggttaaaaaa 4920
tgagctgatt taacaaaaat ttaacgcgaa ttttaacaaa atattaacgt ttacaatttt 4980
atggtgcact ctcagtacaa tctgctctga tgccgcatag ttaagccage cccgacaccce 5040
gccaacaccce gctgacgcege cctgacgggce ttgtctgcte ccggcatccg cttacagaca 5100
agctgtgacc gtctccggga getgcatgtg tcagaggttt tcaccgtcat caccgaaacg 5160
cgcgagacga aagggccteg tgatacgcct atttttatag gttaatgtca tgataataat 5220
ggtttcttag acgtcaggtg gcacttttcg gggaaatgtg cgcggaaccce ctatttgttt 5280
atttttctaa atacattcaa atatgtatcc gctcatgaga caataaccct gataaatgcet 5340
tcaataatat tgaaaaagga agagtatgag tattcaacat ttccgtgtcg cccttattcce 5400
cttttttgecg gecattttgece ttectgtttt tgctcaccca gaaacgctgg tgaaagtaaa 5460
agatgctgaa gatcagttgg gtgcacgagt gggttacatc gaactggatc tcaacagcgg 5520
taagatcctt gagagttttc gccccgaaga acgttttceca atgatgagca cttttaaagt 5580
tctgctatgt ggcgeggtat tatcccegtat tgacgcecggg caagagcaac teggtcegecg 5640
catacactat tctcagaatg acttggttga gtactcacca gtcacagaaa agcatcttac 5700
ggatggcatg acagtaagag aattatgcag tgctgccata accatgagtg ataacactgce 5760
ggccaactta cttctgacaa cgatcggagg accgaaggag ctaaccgett ttttgcacaa 5820
catgggggat catgtaactc gccttgatcg ttgggaaccg gagctgaatg aagccatacc 5880
aaacgacgag cgtgacacca cgatgcctgt agcaatggca acaacgttgce gcaaactatt 5940
aactggcgaa ctacttactc tagcttecccg gcaacaatta atagactgga tggaggcgga 6000
taaagttgca ggaccacttc tgcgctegge ccttecgget ggctggttta ttgctgataa 6060
atctggagcce ggtgagcgtg ggtctegegg tatcattgca gecactggggce cagatggtaa 6120
gccctecegt atcgtagtta tctacacgac ggggagtcag gcaactatgg atgaacgaaa 6180
tagacagatc gctgagatag gtgcctcact gattaagcat tggtaactgt cagaccaagt 6240
ttactcatat atactttaga ttgatttaaa acttcatttt taatttaaaa ggatctaggt 6300
gaagatcctt tttgataatc tcatgaccaa aatcccttaa cgtgagtttt cgttccactg 6360
agcgtcagac cccgtagaaa agatcaaagg atcttcttga aatccttttt ttetgcegegt 6420
aatctgctgce ttgcaaacaa aaaaaccacc gctaccagcg gtggtttgtt tgccggatca 6480
agagctacca actcttttte cgaaggtaac tggcttcagce agagcgcaga taccaaatac 6540
tgttctteta gtgtagcegt agttaggcca ccacttcaag aactctgtag caccgcctac 6600
atacctecget ctgctaatcce tgttaccagt ggctgctgece agtggcgata agtcgtgtcet 6660
taccgggttg gactcaagac gatagttacc ggataaggcg cagcggtcgg gcetgaacggg 6720
gggttegtge acacagccca gcttggageg aacgacctac accgaactga gatacctaca 6780

gegtgageta tgagaaageg ccacgcttee cgaagggaga aaggcggaca ggtatceggt 6840

aagcggcagyg gtceggaacag gagagcgeac gagggagett ccagggggaa acgcectggta 6900

tctttatagt cctgtcgggt ttecgccacct ctgacttgag cgtcgatttt tgtgatgcetce 6960

gtcagggggg cggagcctat ggaaaaacgc cagcaacgceg gcectttttac ggttectgge 7020

cttttgetgg ccttttgecte acatgtcecctg caggcag 7057

<210> SEQ ID NO 35
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<211> LENGTH: 6100

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic
polynucleotide

<400> SEQUENCE: 35

ctgegegete getegetcac tgaggecgee cgggegtegg gegacetttyg gtegeccegge 60
ctcagtgage gagcgagege gcagagaggg agtggccaac tcecatcacta ggggttectg 120
cggecgeacyg cgttacgtaa ttetgtecatt ttactagggt gatgaaatte ccaagcaaca 180
ccatcetttt cagataaggg cactgaggct gagagaggag ctgaaaccta cceggegtca 240
ccacacacag gtggcaagge tgggaccaga aaccaggact gttgactgca gcccggtatt 300
cattctttce atagecccaca gggctgtcaa agaccccagg gectagtcag aggctectece 360
ttcetggaga gttectggea cagaagttga agetcagcac agcccectaa cccccaacte 420
tctetgcaag gectcagggg tcagaacact ggtggageag atcctttage ctetggattt 480
tagggccatyg gtagaggggg tgttgeccta aattecagec ctggtetcag cccaacaccce 540
tccaagaaga aattagaggg gccatggeca ggetgtgeta gecgttgett ctgagcagat 600
tacaagaagg gactaagaca aggactcctt tgtggaggtce ctggettagg gagtcaagtg 660
acggcggete agcactcacg tgggcagtge cagectctaa gagtgggeag gggcactgge 720
cacagagtce cagggagtcce caccagecta gtegecagac cgaattcece ggggatccte 780
tagagtcgaa attcgecacce atggtgagca agggegagga getgttcace ggggtggtge 840
ccatcetggt cgagetggac ggcgacgtaa acggecacaa gttcagegtyg tceggegagg 900
gecgagggega tgccacctac ggcaagetga ccctgaagtt catctgeacce accggcaage 960

tgccegtgece ctggcccace ctegtgacca ccctgaccta cggcecgtgcag tgcttcagece 1020
gctacceega ccacatgaag cagcacgact tcttcaagte cgecatgecce gaaggctacy 1080
tccaggageg caccatctte ttcaaggacg acggcaacta caagacccge gccgaggtga 1140
agttcgaggg cgacaccctg gtgaaccgca tcgagctgaa gggcatcgac ttcaaggagg 1200
acggcaacat cctggggcac aagctggagt acaactacaa cagccacaac gtctatatca 1260
tggccgacaa gcagaagaac ggcatcaagg tgaacttcaa gatccgccac aacatcgagg 1320
acggcagcegt gcagctcgcece gaccactacce agcagaacac ccccatcgge gacggecccg 1380
tgctgetgee cgacaaccac tacctgagca cccagtcege cctgagcaaa gaccccaacyg 1440
agaagcgcga tcacatggtce ctgctggagt tcgtgaccge cgccgggatce actctceggca 1500
tggacgagct gtacaagtaa tagggtaccg gtcgacctgce agaagcttge ctcgagcagce 1560
gctgctcecgag agatctggat cataatcagce cataccacat ttgtagaggt tttacttget 1620
ttaaaaaacc tcccacacct ccccctgaac ctgaaacata aaatgaatgce aattgttgtt 1680
gttaacttgt ttattgcagc ttataatggt tacaaataaa gcaatagcat cacaaatttc 1740
acaaataaag catttttttc actgcattct agttgtggtt tgtccaaact catcaatgta 1800
tcttatcatg tctggtaacc attctcecagg ttgagccaga ccaatttgat ggtagattta 1860
gcaaataaaa atacaggaca cccagttaaa tgtgaatttc cgatgaacag caaatacttt 1920
tttagtatta aaaaagttca catttaggct cacgcctgta atcccagcac tttgggaggce 1980
cgaggcaggce agatcacctg aggtcaggag ttcgagacca gectggccaa catggtgaaa 2040

cceccatcetee actaaaaata ccaaaaatta gccaggcegtg ctggtgggca cctgtagttce 2100
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cagctactca ggaggctaag gcaggagaat tgcttgaacc tgggaggcag aggttgcagt 2160
gagctgagat cgcaccattg cactctagcc tgggcgacaa gaacaaaact ccatctcaaa 2220
aaaaaaaaaa aaaaaaaagt tcacatttaa ctgggcattc tgtatttaat tggtaatctg 2280
agatggcagg gaacagcatc agcatggtgt gagggatagg cattttttca ttgtgtacag 2340
cttgtaaatc agtattttta aaactcaaag ttaatggctt gggcatattt agaaaagagt 2400
tgccgcacgg acttgaaccce tgtatteccta aaatctagga tecttgttctg atggtcetgea 2460
caactggctg ggggtgtcca gceccactgtcee ctettgectg ggctececccag ggcagttetg 2520
tcagcctete catttccatt cctgtteccag caaaacccaa ctgatagcac agcagcattt 2580
cagcctgtet acctetgtge ccacatacct ggatgtctac cagccagaaa ggtggcttag 2640
atttggttcce tgtgggtgga ttatggccce cagaacttcce ctgtgettge tgggggtgtg 2700
gagtggaaag agcaggaaat gggggaccct ccgatactcet atgggggtcc tccaagtcetce 2760
tttgtgcaag ttagggtaat aatcaatatg gagctaagaa agagaagggg aactatgcectt 2820
tagaacagga cactgtgcca ggagcattgc agaaattata tggttttcac gacagttctt 2880
tttggtaggt actgttatta tcctcagttt gcagatgagg aaactgagac ccagaaaggt 2940
taaataactt gctagggtca cacaagtcat aactgacaaa gcctgattca aacccaggtce 3000
tcectaacct ttaaggttte tatgacgcca gctcectecctag ggagtttgte ttcagatgtce 3060
ttggctctag gtgtcaaaaa aagacttggt gtcaggcagg cataggttca agtcccaact 3120
ctgtcactta ccaactgtga ctaggtgatt gaactgacca tggaacctgg tcacatgcag 3180
gagcaggatg gtgaagggtt cttgaaggca cttaggcagg acatttaggc aggagagaaa 3240
acctggaaac agaagagctg tcetccaaaaa tacccactgg ggaagcaggt tgtcatgtgg 3300
gecatgaatyg ggacctgtte tggggtaacce acgtgeggac cgagcggecg caggaaccce 3360
tagtgatgga gttggccact ccctctetge gcgetecgete gectcactgag gecgggcgac 3420
caaaggtcge ccgacgeccg ggctttgece gggeggecte agtgagcegag cgagegegca 3480
gctgectgeca ggggcgectg atgeggtatt ttctecttac gcatctgtge ggtatttceac 3540
accgcatacg tcaaagcaac catagtacgce gecctgtage ggegcattaa gcegeggceggg 3600
tgtggtggtt acgcgcagceg tgaccgctac acttgccage gecttagcge cegcetecttt 3660
cgectttette cecttecttte tegeccacgtt cgececggettt cecccecgtcaag ctctaaatcg 3720
ggggctcect ttagggttce gatttagtge tttacggcac ctcgacccca aaaaacttga 3780
tttgggtgat ggttcacgta gtgggccatc gcecctgatag acggttttte gecctttgac 3840
gttggagtcc acgttcttta atagtggact cttgttccaa actggaacaa cactcaactc 3900
tatctcggge tattcttttg atttataagg gattttgecg atttcggtet attggttaaa 3960
aaatgagctg atttaacaaa aatttaacgc gaattttaac aaaatattaa cgtttacaat 4020
tttatggtgc actctcagta caatctgctce tgatgccgca tagttaagcc agccccgaca 4080
ccegcecaaca cccgcectgacg cgccctgacg ggettgtetg ctcecceccggcat cegcettacag 4140
acaagctgtg accgtcteceg ggagctgcat gtgtcagagg ttttcaccgt catcaccgaa 4200
acgcgcgaga cgaaagggcc tcgtgatacg cctattttta taggttaatg tcatgataat 4260
aatggtttct tagacgtcag gtggcacttt tcggggaaat gtgcgcggaa cccctatttg 4320
tttatttttc taaatacatt caaatatgta tccgctcatg agacaataac cctgataaat 4380
gcttcaataa tattgaaaaa ggaagagtat gagtattcaa catttccgtg tcgecccttat 4440
tcectttttt geggcatttt gecttectgt ttttgctcac ccagaaacgce tggtgaaagt 4500
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aaaagatgct gaagatcagt tgggtgcacg agtgggttac atcgaactgg atctcaacag 4560
cggtaagatc cttgagagtt ttcgccccga agaacgtttt ccaatgatga gcacttttaa 4620
agttctgcta tgtggcgegg tattatcccg tattgacgcce gggcaagagce aactcggtceg 4680
ccgcatacac tattctcaga atgacttggt tgagtactca ccagtcacag aaaagcatct 4740
tacggatggc atgacagtaa gagaattatg cagtgctgcc ataaccatga gtgataacac 4800
tgcggceccaac ttacttctga caacgatcgg aggaccgaag gagctaaccg cttttttgca 4860
caacatgggg gatcatgtaa ctcgccttga tcgttgggaa ccggagctga atgaagccat 4920
accaaacgac gagcgtgaca ccacgatgece tgtagcaatyg gcaacaacgt tgcgcaaact 4980
attaactggc gaactactta ctctagcttce ccggcaacaa ttaatagact ggatggaggc 5040
ggataaagtt gcaggaccac ttctgcgectce ggcccttceeg getggetggt ttattgetga 5100
taaatctgga gccggtgage gtgggtcectceg cggtatcatt gcagcactgg ggccagatgg 5160
taagccctcece cgtatcgtag ttatctacac gacggggagt caggcaacta tggatgaacg 5220
aaatagacag atcgctgaga taggtgcctc actgattaag cattggtaac tgtcagacca 5280
agtttactca tatatacttt agattgattt aaaacttcat ttttaattta aaaggatcta 5340
ggtgaagatc ctttttgata atctcatgac caaaatccct taacgtgagt tttegttceca 5400
ctgagcgtca gaccccgtag aaaagatcaa aggatcttcet tgaaatcctt tttttetgeg 5460
cgtaatctge tgcttgcaaa caaaaaaacc accgctacca gecggtggttt gtttgccgga 5520
tcaagagcta ccaactcttt ttccgaaggt aactggettc agcagagcgce agataccaaa 5580
tactgttectt ctagtgtage cgtagttagg ccaccacttc aagaactctg tagcaccgcece 5640
tacatacctc gctctgctaa tectgttace agtggctget gecagtggeg ataagtegtg 5700
tcttaccggg ttggactcaa gacgatagtt accggataag gcgcagcggt cgggctgaac 5760
ggggggtteyg tgcacacage ccagettgga gcgaacgace tacaccgaac tgagatacct 5820
acagcgtgag ctatgagaaa gcgccacget teccgaaggg agaaaggcegyg acaggtatce 5880
ggtaagcgge agggtcggaa caggagagceg cacgagggag cttcecagggg gaaacgectg 5940
gtatctttat agtcctgtcg ggtttcgeca cctctgactt gagcecgtcgat ttttgtgatg 6000
ctegtcaggg gggcggagec tatggaaaaa cgccagcaac gcggcctttt tacggttcect 6060
ggccttttge tggecttttg ctcacatgtce ctgcaggcag 6100
<210> SEQ ID NO 36
<211> LENGTH: 130
<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic

polynucleotide
<400> SEQUENCE: 36
ctgcgegete getegetcac tgaggecgece cgggcaaage cegggcegteyg ggcgaccettt 60
ggtegecegy cctcagtgag cgagegageg cgcagagagg gagtggcecaa ctcecatcact 120
aggggttecct 130

<210> SEQ ID NO 37
<211> LENGTH: 954

<212> TYPE:

DNA

<213> ORGANISM: Macaca mulatta

<400> SEQUENCE: 37
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atgtcagaag gggtgggcac gttccgcatg gtacctgaag aggaacagga gctccgtgcec 60
caactggagc agctcacaac caaggaccat ggacctgtct ttggccegtg cagccagetg 120
ccecegecaca ccttgcagaa ggccaaagat gagctgaatg agagagagga gacccgggag 180

gaggcagtge gagagctgca ggagatggtyg caggcgcagg cggecteggyg ggaggagetg 240

geegtggecyg tggcggagag ggtgcaagag aaggacagceg gettettect gegettecatce 300
cgegegegaa agttcaacgt gggecgtgee tatgagetge tcagaggeta tgtgaattte 360
cggcetgecagt accctgaget ctttgacage ctgtecccag aggetgtecg ctgtaccatt 420
gaagctgget accctggtgt cctcetcetagt cgggacaagt atggccgagt ggtcatgetce 480
ttcaacattg agaactggca aagtcaagaa atcacctteg atgagatctt gcaggcatat 540
tgcttcatce tggagaaget getggagaat gaggaaactce aaattaatgg attctgeatce 600
attgagaact tcaagggctt taccatgecag caggetgcta gtctcegeac ttcagatcte 660
aggaagatgg tggacatgct ccaggattce tteccagecce ggttcaaage catccactte 720
atccaccage catggtactt caccacgacce tacaatgtgg tcaagecctt cttgaagage 780
aagctgettyg agagggtett tgtccacggg gaggacctet ctggttteta ccaggagatt 840
gatgagaaca tcctgcecte tgactttggyg ggcacgctge ccaagtatga tggcaaaget 900
gttgctgage agetetttgg cececcgggee caagctgaga acacagectt ctga 954

<210> SEQ ID NO 38

<211> LENGTH: 317

<212> TYPE: PRT

<213> ORGANISM: Macaca mulatta

<400> SEQUENCE: 38

Met Ser Glu Gly Val Gly Thr Phe Arg Met Val Pro Glu Glu Glu Gln
1 5 10 15

Glu Leu Arg Ala Gln Leu Glu Gln Leu Thr Thr Lys Asp His Gly Pro
20 25 30

Val Phe Gly Pro Cys Ser Gln Leu Pro Arg His Thr Leu Gln Lys Ala
35 40 45

Lys Asp Glu Leu Asn Glu Arg Glu Glu Thr Arg Glu Glu Ala Val Arg
50 55 60

Glu Leu Gln Glu Met Val Gln Ala Gln Ala Ala Ser Gly Glu Glu Leu
65 70 75 80

Ala Val Ala Val Ala Glu Arg Val Gln Glu Lys Asp Ser Gly Phe Phe
85 90 95

Leu Arg Phe Ile Arg Ala Arg Lys Phe Asn Val Gly Arg Ala Tyr Glu
100 105 110

Leu Leu Arg Gly Tyr Val Asn Phe Arg Leu Gln Tyr Pro Glu Leu Phe
115 120 125

Asp Ser Leu Ser Pro Glu Ala Val Arg Cys Thr Ile Glu Ala Gly Tyr
130 135 140

Pro Gly Val Leu Ser Ser Arg Asp Lys Tyr Gly Arg Val Val Met Leu
145 150 155 160

Phe Asn Ile Glu Asn Trp Gln Ser Gln Glu Ile Thr Phe Asp Glu Ile
165 170 175

Leu Gln Ala Tyr Cys Phe Ile Leu Glu Lys Leu Leu Glu Asn Glu Glu
180 185 190

Thr Gln Ile Asn Gly Phe Cys Ile Ile Glu Asn Phe Lys Gly Phe Thr
195 200 205
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Met Gln Gln Ala Ala Ser Leu Arg Thr Ser Asp Leu Arg Lys Met Val
210 215 220
Asp Met Leu Gln Asp Ser Phe Pro Ala Arg Phe Lys Ala Ile His Phe
225 230 235 240
Ile His Gln Pro Trp Tyr Phe Thr Thr Thr Tyr Asn Val Val Lys Pro
245 250 255
Phe Leu Lys Ser Lys Leu Leu Glu Arg Val Phe Val His Gly Glu Asp
260 265 270
Leu Ser Gly Phe Tyr Gln Glu Ile Asp Glu Asn Ile Leu Pro Ser Asp
275 280 285
Phe Gly Gly Thr Leu Pro Lys Tyr Asp Gly Lys Ala Val Ala Glu Gln
290 295 300
Leu Phe Gly Pro Arg Ala Gln Ala Glu Asn Thr Ala Phe
305 310 315
<210> SEQ ID NO 39
<211> LENGTH: 954
<212> TYPE: DNA
<213> ORGANISM: Bos taurus
<400> SEQUENCE: 39
atgtcagagg gggcgggcac gttccgeatg gtecctgaag aggaacagga gctceegtgee 60
caactggaga ggcttacgac caaagaccat ggacctgtet ttggcccegtyg cagccagcetg 120
ccecgecaca ccttgcagaa ggccaaggac gagctgaatyg aaaaggaaga gacccgggaa 180
gaggcagtge gggagctaca ggagetggtg caggcggagg cegecteggg gcaggagetg 240
geegtggeey tggeggagag ggtgcaggga aaagacagtg ccttettect gegettcate 300
cgegegegea agttecacgt ggggcgegece tacgagetge tcagaggceta cgtgaactte 360
cggctgcagt acccagagcet cttcgacage ctgtccccag aggctgtecg ctgcaccegtt 420
gaggctgget accctggtgt cctetcecacg cgggacaagt atggccgagt ggtcatgetce 480
ttcaatattg agaactggga ctctgaagaa atcacctttyg atgagatctt gcaggcatac 540
tgcegtcatcee tggagaagct actggagaat gaggagactce aaattaatgg cttttgcate 600
attgagaact tcaagggctt caccatgcag caggctgeeg gactteggece ttcecgatcte 660
agaaagatgg tggacatgct ccaggattcce tteccagete ggttcaaage catccactte 720
atctaccagce cctggtactt caccaccacc tacaacgtgg tcaagccctt cttgaagage 780
aaattgctce agagggtatt tgtccatgga gaagacctet ccagettceta ccaggagttt 840
gacgaggaca tcctgcccte cgactttggg ggtacactge ccaagtatga tggcaaggec 900
gttgctgage agetetttgg tcectegggac caaactgaga acacagectt ctga 954

<210> SEQ ID NO 40
<211> LENGTH: 317

<212> TYPE:

PRT

<213> ORGANISM: Bos taurus

<400> SEQUENCE: 40

Met Ser Glu Gly Ala Gly Thr Phe Arg Met Val Pro Glu Glu Glu Gln

1

5

10

15

Glu Leu Arg Ala Gln Leu Glu Arg Leu Thr Thr Lys Asp His Gly Pro

20

25 30

Val Phe Gly Pro Cys Ser Gln Leu Pro Arg His Thr Leu Gln Lys Ala

35

40

45
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Lys Asp Glu
Glu Leu Gln
65

Ala Val Ala

Leu Arg Phe

Leu Leu Arg

115

Asp Ser Leu
130

Pro Gly Val
145

Phe Asn Ile

Leu Gln Ala

Thr Gln Ile

195

Met Gln Gln
210

Asp Met Leu
225

Ile Tyr Gln

Phe Leu Lys

Leu Ser Ser
275

Phe Gly Gly
290

Leu Phe Gly
305

<210> SEQ I
<211> LENGT.
<212> TYPE:
<213> ORGAN

Leu Asn Glu Lys Glu

55

Glu Leu Val Gln Ala

70

Val Ala Glu Arg Val

85

Ile Arg Ala Arg Lys

100

Gly Tyr Val Asn Phe

120

Ser Pro Glu Ala Val

135

Leu Ser Thr Arg Asp
150

Glu Asn Trp Asp Ser

165

Tyr Cys Val Ile Leu

180

Asn Gly Phe Cys Ile

200

Ala Ala Gly Leu Arg

215

Gln Asp Ser Phe Pro
230

Pro Trp Tyr Phe Thr

245

Ser Lys Leu Leu Gln

260

Phe Tyr Gln Glu Phe

280

Thr Leu Pro Lys Tyr

295

Pro Arg Asp Gln Thr
310

D NO 41
H: 954
DNA
ISM: Canis

<400> SEQUENCE: 41

atgtcagaag

cagctggage

cctegteata

gaggtggtge

gcecagggegy

c¢gegegegga

cggetgeagt

gaggccgget

ttcaacatcg

tgtttcatce

gcgtgggcac

ggcttacaac

ccttacagaa

gagagctgca

tggctgagag

agttccatgt

acccagagcet

atcctggggt

agaactggga

tggagaagct

lupus

attccgtgtyg
caaggaccat
ggccaaggac
ggagctggtyg
ggtgcaggga
ggggegtgee
cttegacage
cctecccagt
ctcecgaagaa

actagagaat

Glu

Glu

Gln

Phe

105

Arg

Arg

Lys

Glu

Glu

185

Ile

Pro

Ala

Thr

Arg

265

Asp

Asp

Glu

Thr

Ala

Gly

90

His

Leu

Cys

Tyr

Glu

170

Lys

Glu

Ser

Arg

Thr

250

Val

Glu

Gly

Asn

Arg

Ala

75

Lys

Val

Gln

Thr

Gly

155

Ile

Leu

Asn

Asp

Phe

235

Tyr

Phe

Asp

Lys

Thr
315

gtcectgaag

gggectgtet

gagctgaacyg

caggcacagg

agggacagtg

tacgagctge

ctgteectygyg

cgggacaagt

atcacctteg

gaggaaactc

Glu Glu Ala
60

Ser Gly Gln

Asp Ser Ala

Gly Arg Ala

110

Tyr Pro Glu
125

Val Glu Ala
140

Arg Val Val

Thr Phe Asp

Leu Glu Asn
190

Phe Lys Gly
205

Leu Arg Lys
220

Lys Ala Ile

Asn Val Val

Val His Gly
270

Ile Leu Pro
285

Ala Val Ala
300

Ala Phe

aggaacagga

ttggcectty
agagggagga
ctgccacegyg
ccttettect
ttcgaggceta
aggctgteceg
atggccgagt
atgagatctt

aaattaatgg

Val Arg

Glu Leu
80

Phe Phe
95

Tyr Glu

Leu Phe

Gly Tyr

Met Leu

160

Glu Ile
175

Glu Glu

Phe Thr

Met Val

His Phe
240

Lys Pro
255

Glu Asp

Ser Asp

Glu Gln

geteegtgee
cagccagete
gacccegggag
gcaggagetg
gegetteate
cgtgaacttce
ttgcaccgte
ggtcatgete
gcaggcatat

cttetgeatt

60

120

180

240

300

360

420

480

540

600
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attgagaact

aggaagatgg

attcaccaac

aagctgetee

gatgaagaca

gttgctgage

ttaagggctt taccatgcag

tggacatgct ccaggattcc

catggtactt caccaccacc

aaagagtctt tgtccatgga

tactgccege tgactttggg

agctetttgyg ccccegggec

<210> SEQ ID NO 42

<211> LENGT.
<212> TYPE:

H:
PRT

317

<213> ORGANISM: Canis lupus

<400> SEQUENCE:

Met Ser Glu
1

Glu Leu Arg
Val Phe Gly
35

Lys Asp Glu
50

Glu Leu Gln
65

Ala Arg Ala

Leu Arg Phe

Leu Leu Arg
115

Asp Ser Leu
130

Pro Gly Val
145

Phe Asn Ile

Leu Gln Ala

Thr Gln Ile
195

Met Gln Gln
210

Asp Met Leu
225

Ile His Gln

Leu Leu Lys

Leu Ser Gly
275

Phe Gly Gly
290

Leu Phe Gly
305

Gly

Ala

Pro

Leu

Glu

Val

Ile

100

Gly

Ser

Leu

Glu

Tyr

180

Asn

Ala

Gln

Pro

Asn
260
Phe

Thr

Pro

42

Val

Gln

Cys

Asn

Leu

Ala

85

Arg

Tyr

Leu

Pro

Asn

165

Cys

Gly

Ala

Asp

Trp

245

Lys

Phe

Leu

Arg

Gly Thr Phe

Leu Glu Arg

Ser Gln Leu

40

Glu Arg Glu
55

Val Gln Ala
70

Glu Arg Val

Ala Arg Lys

Val Asn Phe

120

Glu Ala Val
135

Ser Arg Asp
150

Trp Asp Ser

Phe Ile Leu

Phe Cys Ile
200

Gly Leu Arg
215

Ser Phe Pro
230

Tyr Phe Thr

Leu Leu Gln

Gln Glu Ile

280

Pro Lys Tyr
295

Ala Gln Ala
310

caggctgetyg

ttceccagege

tacaacatgg

gatgacctet

ggcacactge

caagctgaga

Arg

Leu

25

Pro

Glu

Gln

Gln

Phe

105

Arg

Arg

Lys

Glu

Glu

185

Ile

Ala

Ala

Thr

Arg

265

Asp

Asp

Glu

Val

10

Thr

Arg

Thr

Ala

Gly

His

Leu

Cys

Tyr

Glu

170

Lys

Glu

Ser

Arg

Thr

250

Val

Glu

Gly

Asn

Val

Thr

His

Arg

Ala

75

Arg

Val

Gln

Thr

Gly

155

Ile

Leu

Asn

Asp

Phe

235

Tyr

Phe

Asp

Lys

Thr
315

gactteggge ttecgatcte

ggttcaaagce

tcaagccect

ctggettett

ccaagtatga

acacagccett

Pro

Lys

Thr

Glu

60

Thr

Asp

Gly

Tyr

Val

140

Arg

Thr

Leu

Phe

Leu

220

Lys

Asn

Val

Ile

Val
300

Ala

Glu

Asp

Leu

45

Glu

Gly

Ser

Arg

Pro

125

Glu

Val

Phe

Glu

Lys

205

Arg

Ala

Met

His

Leu
285

Val

Phe

Glu

His

Gln

Val

Gln

Ala

Ala

110

Glu

Ala

Val

Asp

Asn

190

Gly

Lys

Ile

Val

Gly
270

Pro

Ala

catccactte

cctgaagaac

ccaggagatt

tggcaaggtg

ctga

Glu

15

Gly

Lys

Val

Glu

Phe

95

Tyr

Leu

Gly

Met

Glu

175

Glu

Phe

Met

His

Lys

255

Asp

Ala

Glu

Gln

Pro

Ala

Arg

Leu

80

Phe

Glu

Phe

Tyr

Leu

160

Ile

Glu

Thr

Val

Phe

240

Pro

Asp

Asp

Gln

660

720

780

840

900

954
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<210> SEQ ID NO 43
<211> LENGTH: 954
<212> TYPE: DNA
<213> ORGANISM: Rattus norvegicus
<400> SEQUENCE: 43
atgtcagagg gggtgggcac attccgaatg gtecctgaag aggagcagga gctcegggca 60
cagctagaac agctcacaac caaggatcat ggtcctgtet ttggeccatg cagccagetg 120
ccecegecaca ctttgcagaa ggctaaggat gagctgaatg aaagggagga aacccegggat 180

gaggcggtga gggagctaca ggagctggte caggcacagg cagcttetgg ggaagagttg 240

geegtggeag tggctgagag ggtgcaggca agagacageg ccttectect gegettecatce 300
cgtgecccgaa agtttgatgt gggecggget tatgagetge tcaaaggeta tgtgaactte 360
cggctecagt accctgaact cttegatage ctatctatgg aggetctecg ctgcactate 420
gaggceggtt accctggtgt cctttecagt cgggacaagt atggtcegagt ggttatgetce 480
ttcaacattg aaaactggca ctgtgaagaa gtcacctttg atgagatctt acaggcatat 540
tgtttcatte tggagaaact gctggagaac gaggaaaccce aaatcaacgg cttetgtatt 600
gtggagaact tcaagggctt caccatgcag caggccgegg gactccgecce ctecgatcte 660
aagaagatgg tggacatgct ccaggattca tteccageca ggttcaaage tatccactte 720
atccaccaac catggtactt caccaccact tacaatgtgg tcaagecctt cttgaagaac 780
aagttgctac agagggtctt cgttcatgga gatgacctgg acggettett ccaggagatt 840
gatgagaata tcttgcctge tgactttggg ggtacactge ccaagtatga cggcaaagtt 900
gtcgetgage agetcettegg teccegggtt gaggttgaga acacagectt gtga 954

<210> SEQ ID NO 44

<211> LENGTH: 317

<212> TYPE: PRT

<213> ORGANISM: Rattus norvegicus

<400> SEQUENCE: 44

Met Ser Glu Gly Val Gly Thr Phe Arg Met Val Pro Glu Glu Glu Gln
1 5 10 15

Glu Leu Arg Ala Gln Leu Glu Gln Leu Thr Thr Lys Asp His Gly Pro
20 25 30

Val Phe Gly Pro Cys Ser Gln Leu Pro Arg His Thr Leu Gln Lys Ala
35 40 45

Lys Asp Glu Leu Asn Glu Arg Glu Glu Thr Arg Asp Glu Ala Val Arg
Glu Leu Gln Glu Leu Val Gln Ala Gln Ala Ala Ser Gly Glu Glu Leu
65 70 75 80

Ala Val Ala Val Ala Glu Arg Val Gln Ala Arg Asp Ser Ala Phe Leu
85 90 95

Leu Arg Phe Ile Arg Ala Arg Lys Phe Asp Val Gly Arg Ala Tyr Glu
100 105 110

Leu Leu Lys Gly Tyr Val Asn Phe Arg Leu Gln Tyr Pro Glu Leu Phe
115 120 125

Asp Ser Leu Ser Met Glu Ala Leu Arg Cys Thr Ile Glu Ala Gly Tyr
130 135 140

Pro Gly Val Leu Ser Ser Arg Asp Lys Tyr Gly Arg Val Val Met Leu
145 150 155 160
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Phe Asn Ile

Leu Gln Ala

Thr Gln Ile

195

Met Gln Gln
210

Asp Met Leu
225

Ile His Gln

Phe Leu Lys

Leu Asp Gly
275

Phe Gly Gly
290

Leu Phe Gly
305

<210> SEQ I
<211> LENGT.
<212> TYPE:
<213> ORGAN

Glu Asn Trp His Cys

165

Tyr Cys Phe Ile Leu

180

Asn Gly Phe Cys Ile

200

Ala Ala Gly Leu Arg

215

Gln Asp Ser Phe Pro
230

Pro Trp Tyr Phe Thr

245

Asn Lys Leu Leu Gln

260

Phe Phe Gln Glu Ile

280

Thr Leu Pro Lys Tyr

295

Pro Arg Val Glu Val
310

D NO 45
H: 954
DNA

ISM: Mus musculus

<400> SEQUENCE: 45

atgtcagacg

caactggagc

ccececgecaca

gaagcggtga

geecctggeag

cgtgecegea

cgectecagt

gaggccggat

ttcaacatcg

tgtttcattt

gttgagaact

aagaagatgg

atccaccage

aagctgctac

gatgagaaca

gttgctgage

<210> SEQ I

<211> LENGT.
<212> TYPE:

gggtgggcac

agctcacaac

ctttgcagaa

gggagctaca

tggctgagag

agttcgatgt

accctgaact

accectggtgt

aaaactggca

tggagaaact

tcaagggett

tggacatgct

catggtactt

agagggtett

tcctgectge

agctetttygg

D NO 46

H: 317
PRT

tttccgeatyg

caaggatcat

ggccaaggat

ggagctggta

ggtgcaggca

gggtcgtgct

cttecgatagt

cctttecagt

ctgtgaagaa

getggaaaat

caccatgcag

ccaggattca

caccaccacc

tgttcacgga

tgactttggyg

tcceeggget

<213> ORGANISM: Mus musculus

<400> SEQUENCE: 46

Glu

Glu

185

Val

Pro

Ala

Thr

Arg

265

Asp

Asp

Glu

Glu

170

Lys

Glu

Ser

Arg

Thr

250

Val

Glu

Gly

Asn

Val

Leu

Asn

Asp

Phe

235

Tyr

Phe

Asn

Lys

Thr
315

gttectgaag

ggtectgtet

gagctgaatyg

caggcacagg

agagacagcg

tatgagctge

ctctecatgyg

cgggacaagt

gtgaccttty

gaggaaacce

caggcagcag

ttcccageca

tataatgtgg

gatgacctgg

ggtacactge

gaagttgaga

Thr Phe Asp
Leu Glu Asn
190

Phe Lys Gly
205

Leu Lys Lys
220

Lys Ala Ile

Asn Val Val

Val His Gly

270

Ile Leu Pro
285

Val Val Ala
300

Ala Leu

aggagcagga
ttggcccatyg
aaaaggagga
cagcttetygyg
ccttectect
tcaaaggcta
aggctceteceg
atggtcgagt
atgagatctt
aaatcaacgg
ggcteegece
ggttcaaagce
tcaagceett
atggettett
ccaagtacga

acacagccett

Glu Ile
175

Glu Glu

Phe Thr

Met Val

His Phe

240

Lys Pro
255

Asp Asp

Ala Asp

Glu Gln

getecgagea
cagccagetyg
gacccegggag
cgaggaattyg
gegetteate
tgtgaacttce
ctgcactatce
ggttatgete
acaggcatat
cttetgtatt
ctcggatcete
tatccacttce
cttgaagaac
ccaggagatt
cggcaaagtt

atga

Met Ser Asp Gly Val Gly Thr Phe Arg Met Val Pro Glu Glu Glu Gln

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

954
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Glu Leu Arg
Val Phe Gly
35

Lys Asp Glu
50

Glu Leu Gln
65

Ala Leu Ala

Leu Arg Phe

Leu Leu Lys

115

Asp Ser Leu
130

Pro Gly Val
145

Phe Asn Ile

Leu Gln Ala

Thr Gln Ile

195

Met Gln Gln
210

Asp Met Leu
225

Ile His Gln

Phe Leu Lys

Leu Asp Gly

275

Phe Gly Gly
290

Leu Phe Gly
305

<210> SEQ I
<211> LENGT.
<212> TYPE:

Ala Gln Leu Glu Gln

20

Pro Cys Ser Gln Leu

40

Leu Asn Glu Lys Glu

55

Glu Leu Val Gln Ala

70

Val Ala Glu Arg Val

85

Ile Arg Ala Arg Lys

100

Gly Tyr Val Asn Phe

120

Ser Met Glu Ala Leu

135

Leu Ser Ser Arg Asp
150

Glu Asn Trp His Cys

165

Tyr Cys Phe Ile Leu

180

Asn Gly Phe Cys Ile

200

Ala Ala Gly Leu Arg

215

Gln Asp Ser Phe Pro
230

Pro Trp Tyr Phe Thr

245

Asn Lys Leu Leu Gln

260

Phe Phe Gln Glu Ile

280

Thr Leu Pro Lys Tyr

295

Pro Arg Ala Glu Val
310

D NO 47
H: 951
DNA

<213> ORGANISM: Gallus gallus

<400> SEQUENCE: 47

atgtctgetg

aaactggagc

cceectecaca

gcagcggtca

aaggcagtgg

geccgcaagt

ttacgggcac

gectcaccac

ccctgecagaa

aagcgetgeg

cagagaagat

ttgacgtgca

cttecgeatt

caaggaccac

ggcaaaagat

ggagctggtyg

gcaggggaag

cagggectac

Leu

25

Pro

Glu

Gln

Gln

Phe

105

Arg

Arg

Lys

Glu

Glu

185

Val

Pro

Ala

Thr

Arg

265

Asp

Asp

Glu

10

Thr

Arg

Thr

Ala

Ala

90

Asp

Leu

Cys

Tyr

Glu

170

Lys

Glu

Ser

Arg

Thr

250

Val

Glu

Gly

Asn

Thr

His

Arg

Ala

75

Arg

Val

Gln

Thr

Gly

155

Val

Leu

Asn

Asp

Phe

235

Tyr

Phe

Asn

Lys

Thr
315

gtcteggaag

ggcectgttt

gagctgaatyg

caggagceggy

gacgattcct

gacctgetga

Lys Asp His
30

Thr Leu Gln
45

Glu Glu Ala
60

Ser Gly Glu

Asp Ser Ala

Gly Arg Ala

110

Tyr Pro Glu
125

Ile Glu Ala
140

Arg Val Val

Thr Phe Asp

Leu Glu Asn
190

Phe Lys Gly
205

Leu Lys Lys
220

Lys Ala Ile

Asn Val Val

Val His Gly
270

Ile Leu Pro
285

Val Val Ala
300

Ala Leu

aggagcaggce
ttgggaggtyg
agacggagga
ceggcagega
tcttectecey

aaggctatgt

15

Gly Pro

Lys Ala

Val Arg

Glu Leu
80

Phe Leu
95

Tyr Glu

Leu Phe

Gly Tyr

Met Leu
160

Glu Ile
175

Glu Glu

Phe Thr

Met Val

His Phe
240

Lys Pro
255

Asp Asp

Ala Asp

Glu Gln

getgegeace
ccagcagatce
gcagagggag
ggatgtctge
cttcatcegt

gaactttege

60

120

180

240

300

360
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cagcaatacc ctgaactctt tgacaacctg accccecgagg ccegtgcgcag caccatcgag 420
gcgggctace ccggecatcct ggccagcagg gacaaatacg ggegggtagt gatgctcttce 480
aacatcgaga actgggacta cgaggagatc acctttgatg agatccttceg tgcctactgce 540
gttatcttgg agaagctgct ggaaaacgaa gagacccaga tcaatgggtt ctgcatcatt 600
gagaacttca agggcttcac catgcagcag gcatcaggga tcaaaccctc cgagctcaag 660
aagatggtgg acatgctaca ggactcctte ccagcgeggt tcaaagetgt ccacttcatce 720
caccagccct ggtacttcac cactacctac aacgtggtca aaccgttcct gaagagcaag 780
ctgctggaga gggtgtttgt gcacggcgag gagctggagt ccttctacca ggagatcgat 840
gctgacatac tgccagcaga cttecggtggce aacctgccca agtacgacgg caaagcaact 900
gcagagcagce tctttgggcee cecgcattgag gctgaagaca cggcacttta a 951

<210> SEQ I
<211> LENGT.
<212> TYPE:

D NO 48
H: 316
PRT

<213> ORGANISM: Gallus gallus

<400> SEQUENCE: 48

Met Ser Ala
1

Ala Leu Arg
Val Phe Gly
35

Lys Asp Glu
50

Ala Leu Arg
65

Lys Ala Val

Arg Phe Ile

Leu Lys Gly
115

Asn Leu Thr
130

Gly Ile Leu
145

Asn Ile Glu

Arg Ala Tyr

Gln Ile Asn
195

Gln Gln Ala
210

Met Leu Gln
225

His Gln Pro

Leu Lys Ser

Val Thr Gly Thr Phe

Thr Lys Leu Glu Arg

20

Arg Cys Gln Gln Ile

Leu Asn Glu Thr Glu

55

Glu Leu Val Gln Glu

70

Ala Glu Lys Met Gln

85

Arg Ala Arg Lys Phe

100

Tyr Val Asn Phe Arg

120

Pro Glu Ala Val Arg

135

Ala Ser Arg Asp Lys
150

Asn Trp Asp Tyr Glu

165

Cys Val Ile Leu Glu

180

Gly Phe Cys Ile Ile

200

Ser Gly Ile Lys Pro

215

Asp Ser Phe Pro Ala
230

Trp Tyr Phe Thr Thr

245

Lys Leu Leu Glu Arg

260

Arg

Leu

25

Pro

Glu

Arg

Gly

Asp

105

Gln

Ser

Tyr

Glu

Lys

185

Glu

Ser

Arg

Thr

Val
265

Ile

10

Thr

Pro

Gln

Ala

Lys

90

Val

Gln

Thr

Gly

Ile

170

Leu

Asn

Glu

Phe

Tyr

250

Phe

Val

Thr

His

Arg

Gly

75

Asp

His

Tyr

Ile

Arg

155

Thr

Leu

Phe

Leu

Lys
235

Asn

Val

Ser Glu Glu
Lys Asp His
30

Thr Leu Gln
45

Glu Ala Ala
60

Ser Glu Asp

Asp Ser Phe

Arg Ala Tyr

110

Pro Glu Leu
125

Glu Ala Gly
140

Val Val Met

Phe Asp Glu

Glu Asn Glu
190

Lys Gly Phe
205

Lys Lys Met
220

Ala Val His

Val Val Lys

His Gly Glu
270

Glu Gln
15

Gly Pro

Lys Ala

Val Lys

Val Cys
80

Phe Leu
95

Asp Leu

Phe Asp

Tyr Pro

Leu Phe
160

Ile Leu
175

Glu Thr

Thr Met

Val Asp

Phe Ile

240

Pro Phe
255

Glu Leu
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Glu Ser Phe
275

Gly Gly Asn
290

Phe Gly Pro
305

<210> SEQ I
<211> LENGT.
<212> TYPE:

Tyr Gln Glu Ile Asp Ala Asp

Leu Pro Lys Tyr Asp Gly Lys

280

295

Arg Ile Glu Ala Glu Asp Thr Ala
310

D NO 49
H: 2659
DNA

315

<213> ORGANISM: Artificial Sequence

<220> FEATU

<223> OTHER INFORMATION: Description of

polyn

RE:

ucleotide

<400> SEQUENCE: 49

ctgectgeag

gtgactggga

ccagetggeg

tgaatggcga

accgcatatg

gacacccgee

acagacaagc

cgaaacgcge

taataatggt

tttgtttatt

aaatgcttca

getetaggee

gcgataatgt

cagagttgtt

tcagactaaa

ctcectgatga

tagaagaata

ggttgcatte

ctcaggegea

gtaatggcetyg

cggattcagt

aattaatagg

ccatcctatg

aatatggtat

ttttctaact

tttaatttaa

aacgtgagtt

gagatccttt

ngtggtttg

gcagagcgca

ggttccatce

aaaccctgge

taatagcgaa

atggcgectyg

gtgcactcte

aacacccget

tgtgaccgte

gagacgaaag

ttcttagacyg

tttctaaata

ataatattga

gcgattaaat

cgggcaatca

tctgaaacat

ctggctgacy

tgcatggtta

tcctgattea

gattcctgtt

atcacgaatg

gectgttgaa

cgtcactcat

ttgtattgat

gaactgccte

tgataatcct

gtcagaccaa

aaggatctag

ttcgttecac

ttttetgege

tttgccggat

gataccaaat

caatggcgeg

gttacccaac

gaggcccgca

atgcggtatt

agtacaatct

gacgcgeect

tcegggaget

ggcctegtga

tcaggtggca

cattcaaata

aaaaggaaga

tccaacatgg

ggtgcgacaa

ggcaaaggta

gaatttatge

ctcaccactyg

ggtgaaaata

tgtaattgtce

aataacggtt

caagtctgga

ggtgatttet

gttggacgag

ggtgagtttt

gatatgaata

gtttactcat

gtgaagatce

tgagcgtcag

gtaatctgcet

caagagctac

actgttette

tcaattcact

ttaatcgect

ccgategece

ttctecttac

getetgatge

gacgggcttg

gecatgtgtca

tacgcctatt

cttttegggy

tgtatccget

gtatgagcca

atgctgattt

tctatcgatt

gegttgecaa

ctecttecgac

cgatcectygyg

ttgttgatge

cttttaacag

tggttgatge

aagaaatgca

cacttgataa

tcggaatege

ctcctteatt

aattgcagtt

atatacttta

tttttgataa

accccgtaga

gettgcaaac

caactctttt

tagtgtagec

285

300

Leu

Artificial Sequence:

ggcegtegtt

tgcagcacat

ttcccaacag

gecatctgtge

cgcatagtta

tctgetecey

gaggttttca

tttataggtt

aaatgtgege

catgagacaa

tattcaacgg

atatgggtat

gtatgggaag

tgatgttaca

catcaagcat

gaaaacagca

gctggcagtg

cgatcgegta

gagtgatttt

taaacttttg

ccttattttt

agaccgatac

acagaaacgg

tcatttgatg

gattgattta

tctecatgace

aaagatcaaa

aaaaaaacca

tccgaaggta

gtagttaggce

Ile Leu Pro Ala Asp Phe

Ala Thr Ala Glu Gln Leu

Synthetic
ttacaacgtc 60
cceecttteg 120
ttgcgcagcece 180
ggtatttcac 240
agccagececce 300
gcatcecgcett 360
ccgtcatcac 420
aatgtcatga 480
ggaaccccta 540
taaccctgat 600
gaaacgtctt 660
aaatgggctc 720
ccecgatgege 780
gatgagatgg 840
tttatcecgta 900
ttccaggtat 960
ttecetgegece 1020
tttegteteg 1080
gatgacgagc 1140
ccattctcac 1200
gacgagggga 1260
caggatcttyg 1320
ctttttcaaa 1380
ctcgatgagt 1440
aaacttcatt 1500
aaaatccctt 1560
ggatcttctt 1620
ccgctaccag 1680
actggcttca 1740
caccacttca 1800
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agaactctgt agcaccgcct acatacctcg ctcectgctaat cctgttacca gtggetgetg 1860

ccagtggcga taagtcgtgt cttaccgggt tggactcaag acgatagtta ccggataagg 1920

cgcageggte gggctgaacyg gggggttegt geacacagece cagettggag cgaacgacct 1980

acaccgaact gagataccta cagcgtgage tatgagaaag cgccacgett cccgaaggga 2040

gaaaggcgga caggtatceg gtaageggca gggtceggaac aggagagcegce acgagggagce 2100

ttccaggggg aaacgcctgg tatctttata gteectgtegg gtttegceccac ctectgacttg 2160

agcgtcgatt tttgtgatge tcegtcagggg ggcggagect atggaaaaac gcecagcaacg 2220

cggccttttt acggttcetg gecttttgcet ggecttttge tcacatgtte tttectgegt 2280

tatccectga ttcectgtggat aaccgtatta ccgectttga gtgagctgat accgctcegece 2340

gcagccgaac gaccgagcege agcgagtcag tgagcgagga agcggaagag cgeccaatac 2400

gcaaaccgcec tcecteccegeg cgttggecga ttcattaatg cagcectggcac gacaggttte 2460

ccgactggaa agcgggcagt gagcgcaacg caattaatgt gagttagctce actcattagg 2520

caccccaggce tttacacttt atgctteccgg ctegtatgtt gtgtggaatt gtgagcggat 2580

aacaatttca cacaggaaac agctatgacc atgattacgc caagctcggce gegccattgg 2640

gatggaaccc tgcaggcag 2659

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 50

LENGTH: 4989

TYPE: DNA

ORGANISM: Artificial Sequence

FEATURE:

OTHER INFORMATION: Description of Artificial Sequence: Synthetic
polynucleotide

SEQUENCE: 50

ctgegegete getegetcac tgaggecgee cgggcaaage cegggegteg ggcegaccttt 60

ggtcgecegyg cctcagtgag cgagcgageyg cgcagagagg gagtggggta ccacgegttt 120

gtcctetece tgettggect taaccagcca catttctcaa ctgaccccac tcactgeaga 180

ggtgaaaact accatgccag gtcctgetgyg ctgggggagg ggtgggcaat aggectggat 240

ttgccagage tgccactgta gatgtagtca tatttacgat ttcecttcac ctettattac 300

cctggtggty gtggtgggyyg ggggggggty ctetetecage aaccccacce cgggatettg 360

aggagaaaga gggcagagaa aagagggaat gggactggec cagatcccag ccccacagcce 420
gggettecac atggccgage aggaactcca gagcaggage acacaaagga gggetttgat 480
gegectecayg ccaggcccag gecteteccee tetececttt ctetetgggt cttectttge 540
cccactgagg gectectgtyg agecccgattt aacggaaact gtgggceggtyg agaagttcect 600
tatgacacac taatcccaac ctgctgaccg gaccacgect ccagcggagyg gaacctctag 660
agctccagga cattcaggta ccaggtagec ccaaggagga gctgccgaat cgatggatcg 720
ggaactgaaa aaccagaaag ttaactggta agtttagtct ttttgtcttt tatttcaggt 780
cceggatecg gtggtggtge aaatcaaaga actgctecte agtggatgtt gectttactt 840
ctaggectgt acggaagtgt tacttctget ctaaaagetyg cggaattgta cccgecccgg 900
gatccatcga ttgaattcge caccatgtca gaaggggtgg gcacgttecg catggtacct 960

gaagaggaac aggagctccg tgcccaactyg gagcagctca caaccaagga ccatggacct 1020

gtctttggee cgtgcagcca gctgccecge cacaccttge agaaggccaa ggatgagetg 1080

aacgagagag aggagaccceg ggaggaggca gtgcgagage tgcaggagat ggtgcaggeg 1140
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caggeggect cgggggagga gctggeggtg gcecgtggegg agagggtgca agagaaggac 1200
agcggcettet tectgecgett catccgegca cggaagttca acgtgggcceg tgcctatgag 1260
ctgctcagag gctatgtgaa tttceccggctg cagtacccetg agctcectttga cagectgtcece 1320
ccagaggctg tccgcectgcac cattgaagct ggctacccetg gtgtecctcte tagtcecgggac 1380
aagtatggcc gagtggtcat gctcttcaac attgagaact ggcaaagtca agaaatcacc 1440
tttgatgaga tcttgcaggc atattgcttc atcctggaga agctgctgga gaatgaggaa 1500
actcaaatca atggcttctg catcattgag aacttcaagg gctttaccat gcagcaggct 1560
gctagtctec ggacttcaga tctcaggaag atggtggaca tgctccagga ttecttecca 1620
gcceggtteca aagccatcca cttcecatccac cagccatggt acttcaccac gacctacaat 1680
gtggtcaagc ccttcttgaa gagcaagctg cttgagaggg tcectttgtcca cggggatgac 1740
ctttctggtt tctaccagga gatcgatgag aacatcctge cctctgactt cgggggcacg 1800
ctgcccaagt atgatggcaa ggccgttgct gagcagetcet ttggccccca ggcccaagcet 1860
gagaacacag ccttctgagg atcgtaccgg tcgacctgca gaagcttgcece tcgagcagceg 1920
ctgctcgaga gatctggatc ataatcagcc ataccacatt tgtagaggtt ttacttgcett 1980
taaaaaacct cccacacctce cccctgaacce tgaaacataa aatgaatgca attgttgttg 2040
ttaacttgtt tattgcagct tataatggtt acaaataaag caatagcatc acaaatttca 2100
caaataaagc atttttttca ctgcattcta gttgtggttt gtccaaactc atcaatgtat 2160
cttatcatgt ctggtaacca cgtgcggacc gagcggcecgce aggaacccct agtgatggag 2220
ttggccactce cctcectectgeg cgctegeteg ctcactgagg ccgggcgacce aaaggtcegcece 2280
cgacgeccegg getttgecceg ggceggectca gtgagcegage gagegcegceag ctgectgcag 2340
ggttccatece caatggcgcg tcaattcact ggccgtcecgtt ttacaacgtc gtgactggga 2400
aaaccctgge gttacccaac ttaatcgcect tgcagcacat ccccecttteg ccagetggeg 2460
taatagcgaa gaggcccgca ccgatcgecce tteccaacag ttgegcagece tgaatggcga 2520
atggcgectg atgcggtatt ttcectecttac gcatctgtge ggtatttcac accgcatatg 2580
gtgcactcte agtacaatct gctcectgatge cgcatagtta agccagcccce gacacccgcec 2640
aacaccecgct gacgcgcect gacgggcecttg tcectgctececg gecatccgcett acagacaagce 2700
tgtgaccgtce tccgggagcet gcatgtgtca gaggttttca ccgtcatcac cgaaacgcgce 2760
gagacgaaag ggcctcgtga tacgcctatt tttataggtt aatgtcatga taataatggt 2820
ttcttagacg tcaggtggca cttttcecgggg aaatgtgcege ggaaccccta tttgtttatt 2880
tttctaaata cattcaaata tgtatccgct catgagacaa taaccctgat aaatgcttca 2940
ataatattga aaaaggaaga gtatgagcca tattcaacgg gaaacgtctt gctctaggcece 3000
gcgattaaat tccaacatgg atgctgattt atatgggtat aaatgggctc gcgataatgt 3060
cgggcaatca ggtgcgacaa tctatcgatt gtatgggaag cccgatgcge cagagttgtt 3120
tctgaaacat ggcaaaggta gcgttgccaa tgatgttaca gatgagatgg tcagactaaa 3180
ctggctgacg gaatttatgce ctcecttcecgac catcaagcat tttatccgta ctecctgatga 3240
tgcatggtta ctcaccactg cgatccctgg gaaaacagca ttccaggtat tagaagaata 3300
tcetgattca ggtgaaaata ttgttgatge gctggcagtg ttcecctgcgee ggttgcatte 3360
gattcctgtt tgtaattgtce cttttaacag cgatcgcgta tttegtectcecg ctcaggegca 3420
atcacgaatg aataacggtt tggttgatgc gagtgatttt gatgacgagc gtaatggctg 3480
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gcctgttgaa caagtctgga aagaaatgca taaacttttg ccattctcac cggattcagt 3540
cgtcactcat ggtgatttct cacttgataa ccttattttt gacgagggga aattaatagg 3600
ttgtattgat gttggacgag tcggaatcgc agaccgatac caggatcttg ccatcctatg 3660
gaactgccte ggtgagtttt ctecttcatt acagaaacgg ctttttcaaa aatatggtat 3720
tgataatcct gatatgaata aattgcagtt tcatttgatg ctcgatgagt ttttctaact 3780
gtcagaccaa gtttactcat atatacttta gattgattta aaacttcatt tttaatttaa 3840
aaggatctag gtgaagatcc tttttgataa tctcatgacc aaaatccctt aacgtgagtt 3900
ttegttecac tgagcgtcag accccgtaga aaagatcaaa ggatcttctt gagatccttt 3960
ttttctgege gtaatctget gettgcaaac aaaaaaacca ccgctaccag cggtggtttg 4020
tttgccggat caagagctac caactctttt tccgaaggta actggcttca gcagagcgca 4080
gataccaaat actgttcttce tagtgtagcc gtagttaggc caccacttca agaactctgt 4140
agcaccgect acataccteg ctetgctaat cctgttacca gtggctgctg ccagtggega 4200
taagtcgtgt cttaccgggt tggactcaag acgatagtta ccggataagg cgcagcggtce 4260
gggctgaacyg gggggttcegt gcacacagcece cagcttggag cgaacgacct acaccgaact 4320
gagataccta cagcgtgage tatgagaaag cgccacgcett cecgaaggga gaaaggcgga 4380
caggtatceg gtaageggca gggtcggaac aggagagege acgagggage ttccaggggg 4440
aaacgcctgg tatctttata gtecctgtcgg gtttegecac ctcectgacttg agegtcgatt 4500
tttgtgatgce tcgtcagggyg ggcggagcct atggaaaaac gccagcaacg cggcecttttt 4560
acggttectg gecttttget ggecttttge tcacatgtte tttectgegt tatcccectga 4620
ttectgtggat aaccgtatta ccgecctttga gtgagctgat accgctcgece gcagcecgaac 4680
gaccgagcege agcgagtcag tgagcgagga agcggaagag cgcccaatac gcaaaccgec 4740
tctecececegeg cgttggceccga ttcattaatg cagetggcac gacaggttte ccgactggaa 4800
agcgggcagt gagcgcaacg caattaatgt gagttagcetc actcattagg caccccaggce 4860
tttacacttt atgcttccgg ctecgtatgtt gtgtggaatt gtgagcggat aacaatttca 4920
cacaggaaac agctatgacc atgattacgce caagctcegge gegecattgg gatggaacce 4980
tgcaggcag 4989
<210> SEQ ID NO 51
<211> LENGTH: 2327
<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic

polynucleotide
<400> SEQUENCE: 51
cgegeteget cgctcactga ggccgeccgg geaaagcecceg ggegteggge gacctttggt 60
cgeceggect cagtgagcga gcgagegege agagagggag tggggtacca cgegtttgte 120
ctcetecctge ttggecttaa ccagccacat ttetcaactyg accccactca ctgcagaggt 180
gaaaactacc atgccaggte ctgctggetg ggggaggggt gggcaatagg cctggatttg 240
ccagagcetge cactgtagat gtagtcatat ttacgattte ccttcaccte ttattaccct 300
ggtggtggty gtgggggggy gggggtgctce tctcagcaac cccacceegg gatcttgagy 360
agaaagaggg cagagaaaag agggaatggg actggcccag atcccagcecce cacagcecggg 420
ctteccacatg gccgagcagg aactccagag caggagcaca caaaggaggyg ctttgatgeg 480
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cctecageca ggcccaggee tctcecectet ceectttete tetgggtett cctttgecce 540
actgagggce tcctgtgage ccgatttaac ggaaactgtyg ggeggtgaga agttcecttat 600
gacacactaa tcccaacctg ctgaccggac cacgcectcca geggagggaa cctctagage 660
tccaggacat tcaggtacca ggtagcccca aggaggaget gcecgaatcga tggatcggga 720
actgaaaaac cagaaagtta actggtaagt ttagtctttt tgtcttttat ttcaggtccc 780
ggatcceggtyg gtggtgcaaa tcaaagaact gctcectcagt ggatgttgec tttacttcta 840
ggectgtacyg gaagtgttac ttctgcetcta aaagetgegg aattgtaccce gecccgggat 900
ccatcgattyg aattcgecac catgtcagaa ggggtgggcea cgttecgcat ggtacctgaa 960
gaggaacagyg agctcecgtge ccaactggag cagctcacaa ccaaggacca tggacctgte 1020
tttggccegt gcagccagcet gecccgecac accttgcaga aggccaagga tgagcetgaac 1080
gagagagagyg agacccggga ggaggcagtg cgagagetge aggagatggt gcaggcgeag 1140
geggectegg gggaggaget ggeggtggee gtggeggaga gggtgcaaga gaaggacage 1200
ggcttcttee tgcgcettcat ccgecgcacgg aagttcaacg tgggceccegtge ctatgagetg 1260
ctcagaggct atgtgaattt ccggctgcag taccctgage tectttgacag cctgtceccca 1320
gaggctgtec gcectgcaccat tgaagctgge taccctggtg tectctectag tcgggacaag 1380
tatggccgag tggtcatgcet cttcaacatt gagaactggc aaagtcaaga aatcaccttt 1440
gatgagatct tgcaggcata ttgcttcatc ctggagaagc tgctggagaa tgaggaaact 1500
caaatcaatg gcttctgcat cattgagaac ttcaagggct ttaccatgca gcaggctgcet 1560
agtctcegga cttcagatcect caggaagatg gtggacatgce tccaggattce ctteccagcece 1620
cggttcaaag ccatccactt catccaccag ccatggtact tcaccacgac ctacaatgtg 1680
gtcaagcecct tcecttgaagag caagctgctt gagagggtcet ttgtccacgg ggatgacctt 1740
tctggtttet accaggagat cgatgagaac atcctgecect ctgacttcgg gggcacgcetg 1800
cccaagtatg atggcaaggc cgttgctgag cagcectctttg geccccagge ccaagctgag 1860
aacacagcct tctgaggatc gtaccggtcg acctgcagaa gettgecteg agcagegetg 1920
ctcgagagat ctggatcata atcagccata ccacatttgt agaggtttta cttgctttaa 1980
aaaacctccce acacctcecece ctgaacctga aacataaaat gaatgcaatt gttgttgtta 2040
acttgtttat tgcagcttat aatggttaca aataaagcaa tagcatcaca aatttcacaa 2100
ataaagcatt tttttcactg cattctagtt gtggtttgtc caaactcatc aatgtatctt 2160
atcatgtctg gtaaccacgt gcggaccgag cggccgcagg aacccctagt gatggagttg 2220
gecacteect ctetgegege tcegetegete actgaggeceyg ggcgaccaaa ggtcgcccga 2280
cgeceggget ttgcccggge ggcctcagtg agcgagcgag cgcgcag 2327
<210> SEQ ID NO 52
<211> LENGTH: 4711
<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic

polynucleotide
<400> SEQUENCE: 52
ctgcgegete getegetcac tgaggecgee cgggegtegyg gegacctttyg gtcegeccgge 60
ctcagtgage gagcgagcegce gcagagaggg agtggccaac tccatcacta ggggttectg 120
cggcegeacyg cagettttgt cctcteectg cttggectta accagccaca tttctcaact 180
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gaccccacte actgcagagg tgaaaactac catgccaggt cctgcetgget gggggagggy 240
tgggcaatag gcctggattt gccagagetg ccactgtaga tgtagtcata tttacgattt 300
cccetteaccet cttattacce tggtggtggt ggtggggggy ggggggtget ctctcagcaa 360
cceccacceeg ggatcttgag gagaaagagg gcagagaaaa gagggaatgyg gactggecca 420
gatcccagee ccacagccgg gcttccacat ggccgagcag gaactccaga gcaggagcac 480
acaaaggagg gctttgatgce gectccagece aggeccagge ctetecccte tccectttet 540
ctetgggtet tectttgecce cactgaggge ctectgtgag cecgatttaa cggaaactgt 600
gggceggtgag aagttcctta tgacacacta atcccaacct gectgaccgga ccacgectece 660
agcggaggga acctctagag ctccaggaca ttcaggtacce aggtagcccce aaggaggagce 720
tgccgacctyg gcaggtaagt caatacctgg ggettgectyg ggcecagggayg cccaggactg 780
gggtgaggac tcaggggagce agggagacca cgtcccaaga tgcctgtaaa actgaaacca 840
cctggecatt ctccaggttyg agccagacca atttgatgge agatttagca aataaaaata 900
caggacacce agttaaatgt gaatttcaga tgaacagcaa atactttttt agtattaaaa 960
aagttcacat ttaggctcac gcctgtaatc ccagcacttt gggaggccga ggcaggcaga 1020
tcacctgagg tcaggagttc gagaccagcce tggccaacat ggtgaaaccce catctccact 1080
aaaaatacca aaaattagcc aggcgtgctg gtgggcacct gtagttccag ctactcagga 1140
ggctaaggca ggagaattgc ttgaacctgg gaggcagagg ttgcagtgag ctgagatcgce 1200
accattgcac tctagectgg gcgacaagaa caaaactcca tctcaaaaaa aaaaaaaaaa 1260
aaaaagttca catttaactg ggcattctgt atttaattgg taatctgaga tggcagggaa 1320
cagcatcagc atggtgtgag ggataggcat tttttcattg tgtacagctt gtaaatcagt 1380
atttttaaaa ctcaaagtta atggcttggg catatttaga aaagagttgc cgcacggact 1440
tgaaccctgt attcctaaaa tcectaggatct tgttctgatg gtctgcacaa ctggcetgggg 1500
gtgtccagec actgtceccte ttgectggge tccccagggce agttcectgtca gectcetecat 1560
ttccattect gttccagcaa aacccaactg atagcacagce agcatttcag cctgtctacce 1620
tctgtgecca catacctgga tgtctaccag ccagaaaggt ggcttagatt tggttcectgt 1680
gggtggatta tggcccccag aacttcectg tgcttgctgyg gggtgtggag tggaaagagce 1740
aggaaatggg ggaccctceceg atactctatg ggggtcctcecce aagtctcttt gtgcaagtta 1800
gggtaataat caatatggag ctaagaaaga gaaggggaac tatgctttag aacaggacac 1860
tgtgccagga gcattgcaga aattatatgg ttttcacgac agttcttttt ggtaggtact 1920
gttattatcc tcagtttgca gatgaggaaa ctgagaccca gaaaggttaa ataacttgcet 1980
agggtcacac aagtcataac tgacaaagcc tgattcaaac ccaggtctcc ctaaccttta 2040
aggtttctat gacgccagcect ctecctaggga gtttgtettce agatgtcttg getctaggtg 2100
tcaaaaaaag acttggtgtc aggcaggcat aggttcaagt cccaactctg tcacttacca 2160
actgtgacta ggtgattgaa ctgaccatgg aacctggtca catgcaggag caggatggtg 2220
aagggttctt gaaggcactt aggcaggaca tttaggcagg agagaaaacc tggaaacaga 2280
agagctgtct ccaaaaatac ccactgggga agcaggttgt catgtgggcc atgaatggga 2340
cctgttetgg taaccaagca ttgcttatgt gtccattaca tttcataaca cttceccatcct 2400
actttacagg gaacaaccaa gactggggtt aaatctcaca gcctgcaagt ggaagagaag 2460
aacttgaacc caggtccaac ttttgcgcca cagcaggctg cctcettggte ctgacaggaa 2520
gtcacaactt gggtctgagt actgatccct ggctattttt tggctgtgtt accttggaca 2580
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agtcacttat tcctecctecee gtttectect atgtaaaatg gaaataataa tgttgaccct 2640
gggtctgaga gagtggattt gaaagtactt agtgcatcac aaagcacaga acacacttcc 2700
agtctcgtga ttatgtactt atgtaactgg tcatcaccca tcttgagaat gaatgcattg 2760
gggaaagggc catccactag gctgcgaagt ttctgaggga ctecctteggg ctggagaagg 2820
atggccacag gagggaggag agattgcctt atcctgcagt gatcatgtca ttgagaacag 2880
agccagattc tttttttect ggcagggcca acttgtttta acatctaagg actgagctat 2940
ttgtgtetgt geccctttgte caagcagtgt ttcccaaagt gtagcccaag aaccatctcece 3000
ctcagagcca ccaggaagtg ctttaaattg caggttecta ggccacagcc tgcacctgca 3060
gagtcagaat catggaggtt gggacccagg cacctgcgtt tctaacaaat gcctcecgggtyg 3120
attctgatgc aattgaaagt ttgagatcca cagttctgag acaataacag aatggttttt 3180
ctaacccctyg cagcecctgac ttectatect agggaagggyg ceggctggag aggccaggac 3240
agagaaagca gatcccttet ttttccaagg actctgtgte ttccataggce aacgaattcg 3300
ccaccatgte agaaggggtg ggcacgttcece geatggtacce tgaagaggaa caggagctce 3360
gtgcccaact ggagcagcte acaaccaagg accatggacce tgtetttgge cecgtgcagec 3420
agctgecceg ccacaccttg cagaaggeca aggatgaget gaacgagaga gaggagacce 3480
gggaggaggc agtgcgagag ctgcaggaga tggtgcaggc gcaggcggec tcgggggagg 3540
agctggeggt ggccgtggeg gagagggtgce aagagaagga cagcggctte ttectgeget 3600
tcatccgege acggaagttc aacgtgggcce gtgectatga gectgctcaga ggctatgtga 3660
atttccgget gecagtacccect gagcetcetttg acagectgte cccagagget gtceccgcetgcea 3720
ccattgaagc tggctaccct ggtgtcectcet ctagtcggga caagtatggce cgagtggtca 3780
tgctcttcaa cattgagaac tggcaaagtc aagaaatcac ctttgatgag atcttgcagg 3840
catattgctt catcctggag aagctgctgg agaatgagga aactcaaatc aatggcttcet 3900
gcatcattga gaacttcaag ggctttacca tgcagcaggc tgctagtctce cggacttcag 3960
atctcaggaa gatggtggac atgctccagg attccttecce agcccggtte aaagccatcce 4020
acttcatcca ccagccatgg tacttcacca cgacctacaa tgtggtcaag cccttcecttga 4080
agagcaagct gcttgagagg gtcectttgtcece acggggatga cctttetggt ttcectaccagg 4140
agatcgatga gaacatcctg ccctctgact tcgggggcac gcectgcccaag tatgatggca 4200
aggccgttge tgagcagcte tttggcccce aggcccaagce tgagaacaca gecttcetgag 4260
gatcgtaccg gtcgacctge agaagcttge ctcgagcage gctgctcgag agatctggat 4320
cataatcagc cataccacat ttgtagaggt tttacttgct ttaaaaaacc tcccacacct 4380
ccecctgaac ctgaaacata aaatgaatgce aattgttgtt gttaacttgt ttattgcagce 4440
ttataatggt tacaaataaa gcaatagcat cacaaatttc acaaataaag catttttttc 4500
actgcattct agttgtggtt tgtccaaact catcaatgta tcttatcatg tctggtaacc 4560
acgtgcggac cgagcggcecg caggaaccce tagtgatgga gttggccact cecctctetge 4620
gegetegete getcactgag gcocgggcgac caaaggtcege ccgacgeccg ggetttgecce 4680
gggcggcecte agtgagcgag cgagcgcegca g 4711

<210> SEQ ID NO 53
<211> LENGTH: 4645

<212> TYPE:

DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:
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<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic
polynucleotide

<400> SEQUENCE: 53

ctgcgegete getegetcac tgaggecgee cgggegtegyg gegacctttyg gtcegeccgge 60
ctcagtgage gagcgagcegce gcagagaggg agtggccaac tccatcacta ggggttectg 120
cggcegecacyg cgttacgtaa tatttattga agtttaatat tgtgtttgtg atacagaagt 180
atttgcttta attctaaata aaaattttat gcttttattg ctggtttaag aagatttgga 240
ttatccttgt actttgagga gaagtttctt atttgaaata ttttggaaac aggtctttta 300
atgtggaaag atagatatta atctcctett ctattactet ccaagatcca acaaaagtga 360
ttatacccce caaaatatga tggtagtatc ttatactacc atcattttat aggcataggg 420
ctcttagetyg caaataatgg aactaactct aataaagcag aacgcaaata ttgtaaatat 480
tagagagcta acaatctctg ggatggctaa aggatggage ttggaggcta cccagecagt 540
aacaatattc cgggctccac tgttgaatgg agacactaca actgecttgyg atgggcagag 600
atattatgga tgctaagccc caggtgctac cattaggact tctaccactyg tccctaacgg 660
gtggagcceca tcacatgcect atgecctcac tgtaaggaaa tgaagctact gttgtatatce 720
ttgggaagca cttggattaa ttgttataca gttttgttga agaagacccce tagggtaagt 780
agccataact gcacactaaa tttaaaattg ttaatgagtt tctcaaaaaa aatgttaagg 840
ttgttagctg gtatagtata tatcttgcct gttttccaag gacttcectttg ggcagtacct 900
tgtctgtget ggcaagcaac tgagacttaa tgaaagagta ttggagatat gaatgaattg 960

atgctgtata ctctcagagt gccaaacata taccaatgga caagaaggtg aggcagagag 1020
cagacaggca ttagtgacaa gcaaagatat gcagaatttc attctcagca aatcaaaagt 1080
cctcaacctg gttggaagaa tattggcact gaatggtatc aataaggttg ctagagaggg 1140
ttagaggtgc acaatgtgct tccataacat tttatacttc tccaatctta gcactaatca 1200
aacatggttg aatactttgt ttactataac tcttacagag ttataagatc tgtgaagaca 1260
gggacaggga caatacccat ctctgtcetgg ttcataggtg gtatgtaata gatattttta 1320
aaaataagtg agttaatgaa tgagggtgag aatgaaggca cagaggtatt agggggaggt 1380
gggccccaga gaatggtgee aaggtccagt ggggtgactg ggatcagetce aggectgacy 1440
ctggccactc ccacctaget cctttettte taatctgtte tcattctect tgggaaggat 1500
tgaggtctet ggaaaacagc caaacaactg ttatgggaac agcaagccca aataaagcca 1560
agcatcaggg ggatctgaga gctgaaagca acttctgttc cccctecccte agctgaaggg 1620
gtggggaagg gctcccaaag ccataactcc ttttaaggga tttagaaggc ataaaaaggce 1680
ccetggetga gaacttectt cttcattcectg cagttggtga attcgeccacce atgtcagaag 1740
gggtgggcac gttccgcatg gtacctgaag aggaacagga gctccegtgec caactggage 1800
agctcacaac caaggaccat ggacctgtcet ttggccegtyg cagecagetyg ccccgecaca 1860
ccttgcagaa ggccaaggat gagctgaacg agagagagga gacccgggayg gaggcagtge 1920
gagagctgca ggagatggtg caggcgcagg cggcecteggg ggaggagetg geggtggeceyg 1980
tggcggagag ggtgcaagag aaggacagcg gcttcttect gegcttcate cgcgcacgga 2040
agttcaacgt gggccgtgcece tatgagctgce tcagaggcta tgtgaattte cggctgcagt 2100
accctgaget ctttgacage ctgtccccag aggctgtecg ctgcaccatt gaagcetgget 2160

accctggtgt cctcectctagt cgggacaagt atggccgagt ggtcatgcte ttcaacattg 2220
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agaactggca aagtcaagaa atcacctttg atgagatctt gcaggcatat tgcttcatcc 2280
tggagaagct gctggagaat gaggaaactc aaatcaatgg cttctgcatc attgagaact 2340
tcaagggctt taccatgcag caggctgcta gtctccggac ttcagatctce aggaagatgg 2400
tggacatgct ccaggattcc ttecccagcecce ggttcaaage catccactte atccaccagce 2460
catggtactt caccacgacc tacaatgtgg tcaagccctt cttgaagagc aagctgcttg 2520
agagggtctt tgtccacggg gatgaccttt ctggtttcecta ccaggagatc gatgagaaca 2580
tcetgeecte tgacttcecggg ggcacgctge ccaagtatga tggcaaggcece gttgctgagce 2640
agctctttgg cccccaggece caagctgaga acacagectt ctgaggatct accggtcgac 2700
ctgcagaagc ttgcctcgag cagcgctgct cgagagatct ggatcataat cagccatacc 2760
acatttgtag aggttttact tgctttaaaa aacctcccac acctccccct gaacctgaaa 2820
cataaaatga atgcaattgt tgttgttaac ttgtttattg cagcttataa tggttacaaa 2880
taaagcaata gcatcacaaa tttcacaaat aaagcatttt tttcactgca ttctagttgt 2940
ggtttgtcca aactcatcaa tgtatcttat catgtctggt aaccattctc caggttgagce 3000
cagaccaatt tgatggtaga tttagcaaat aaaaatacag gacacccagt taaatgtgaa 3060
tttccgatga acagcaaata cttttttagt attaaaaaag ttcacattta ggctcacgcce 3120
tgtaatccca gecactttggg aggccgaggce aggcagatca cctgaggtca ggagttcgag 3180
accagectgg ccaacatggt gaaaccccat ctccactaaa aataccaaaa attagccagg 3240
cgtgctggtg ggcacctgta gttccagcta ctcaggaggce taaggcagga gaattgecttg 3300
aacctgggag gcagaggttg cagtgagctg agatcgcacc attgcactct agcctgggceg 3360
acaagaacaa aactccatct caaaaaaaaa aaaaaaaaaa aagttcacat ttaactgggce 3420
attctgtatt taattggtaa tctgagatgg cagggaacag catcagcatg gtgtgaggga 3480
taggcatttt ttcattgtgt acagcttgta aatcagtatt tttaaaactc aaagttaatg 3540
gcttgggeat atttagaaaa gagttgccgce acggacttga accctgtatt cctaaaatct 3600
aggatcttgt tctgatggtc tgcacaactg gctgggggtg tccagccact gtccectettg 3660
cctgggcetee ccagggcagt tcetgtcagce tctecattte cattcecctgtt ccagcaaaac 3720
ccaactgata gcacagcagc atttcagcct gtctacctet gtgcccacat acctggatgt 3780
ctaccagcca gaaaggtggce ttagatttgg ttectgtggg tggattatgg cccccagaac 3840
ttccectgtge ttgctggggyg tgtggagtgg aaagagcagg aaatggggga ccctcecgata 3900
ctctatgggg gtcctccaag tetcectttgtg caagttaggg taataatcaa tatggagcta 3960
agaaagagaa ggggaactat gctttagaac aggacactgt gccaggagca ttgcagaaat 4020
tatatggttt tcacgacagt tctttttggt aggtactgtt attatcctca gtttgcagat 4080
gaggaaactg agacccagaa aggttaaata acttgctagg gtcacacaag tcataactga 4140
caaagcctga ttcaaaccca ggtctceccta acctttaagg tttctatgac gecagctcete 4200
ctagggagtt tgtcttcaga tgtcttggct ctaggtgtca aaaaaagact tggtgtcagg 4260
caggcatagg ttcaagtccc aactctgtca cttaccaact gtgactaggt gattgaactg 4320
accatggaac ctggtcacat gcaggagcag gatggtgaag ggttcttgaa ggcacttagg 4380
caggacattt aggcaggaga gaaaacctgg aaacagaaga gctgtctcca aaaataccca 4440
ctggggaagc aggttgtcat gtgggccatg aatgggacct gttctggggt aaccacgtgce 4500
ggaccgagceg gccgcaggaa ccectagtga tggagttgge cactccectcet ctgegegetce 4560
getegetcac tgaggccggg cgaccaaagg tcgceccgacg ceegggettt gececgggegy 4620
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ccteagtgag cgagcegageg cgcag

<210> SEQ ID NO 54
<211> LENGTH: 4702

<212> TYPE:

DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence:

polynucleotide

<400> SEQUENCE: 54

ctgegegete

ctcagtgage

cggecgeacy

atatatggag

cgacceeage

tttccattga

agtgtatcat

gcattatgee

agtcatcget

cceececectece

d9999cgg9g

¢ggggcgagy

ttttatggeg

gagtcgctge

cceceggetet

cegggetgta

agccttgagyg

gtgtgtgtgt

tgcgggegeg

ggngthCC

tgcgtggggg

cceecteccee

dgcgeggggce

gggcecgecte

ggctgtcgag

cagggacttce

cectetageg

ggccttegty

¢ggggggacy

accggeggea

acctgaagag

acctgtettt

gctgaacgag

getegeteac

gagcgagege

cgtactagtt

ttcegegtta

ccattgacgt

cgtcaatggyg

atgccaagta

cagtacatga

attaccatgg

ccacccecaa

9999999999

cggagaggtg

aggeggegge

gacgctgect

gactgaccge

attagcgett

ggctccggga

gegtggggag

gegegggget

cgcggtgegg

ggtgagcagg

gagttgctga

tegeegtgee

dggcecgggga

dcgceggegayg

ctttgtecca

dgcgeggggce

cgtegecgeyg

getgectteg

tcgattgaat

gaacaggagc

ggccegtgcea

agagaggaga

tgaggcegec

dgcagagaggy

attaatagta

cataacttac

caataatgac

tggagtattt

cgcecectat

ccttatggga

tecgaggtgag

ttttgtattt

ggcgcgcgcec

cggcggcagce

dgcggeggcec

tegececegty

gttactccca

ggtttaatga

gggcccettty

cgecegegtge

ttgtgegete

ggggggctge

gggtgtggge

gcacggeccyg

d99¢gg9999g

gggctegggy

ccgcagecat

aatctgtgeg

gaagcggtge

cegecgtece

dgggggacgy

tcgecaccat

tcegtgecca

gecagetgee

cccgggagga

cgggegtegg

agtggccaac

atcaattacg

ggtaaatgge

gtatgttcce

acggtaaact

tgacgtcaat

ctttectact

ccccacgtte

atttattttt

aggceggggcey

caatcagagc

ctataaaaag

ccecegeteeyg

caggtgagcg

cggettgttt

tgcgggggga

ggctcegege

cgcagtgtge

gaggggaaca

gegteggteg

gCtthggtg

tggcggcagg

gaggggegceyg

tgccttttat

gagccgaaat

ggcgccggca

cttecteecte

dgcagggcgy

gtcagaaggg

actggagcag

ccgceccacacce

ggcagtgcga

gegacetttyg

tccatcacta

gggtcattag

cegectgget

atagtaacgce

geccacttgg

gacggtaaat

tggcagtaca

tgcttcacte

taattatttt

dggceggggcg

ggcgegetee

cgaagcgege

cegecgecte

dgcgggacgg

cttttetgtyg

geggeteggyg

thCngng

dcgaggggag

aaggctgegt

ggctgcaacce

ngggCtCCg

tgggggtgce

geggecceeg

ggtaatcgtyg

ctgggaggcyg

ggaaggaaat

tccagecteg

ggtteggett

gtgggcacgt

ctcacaacca

ttgcagaagg

gagctgcagg

4645
Synthetic

gtcgececgge 60
ggggttcctg 120
ttcatagccce 180
gaccgcccaa 240
caatagggac 300
cagtacatca 360
ggccecgectg 420
tctacgtatt 480
tcececatcte 540
gtgcagcgat 600
aggggcgggy 660
gaaagtttcce 720
dgcgggegygg 780
gcgceegeceg 840
ccettetect 900
gctgcgtgaa 960
gggtgcgtge 1020
ctgtgagcge 1080
cgeggceceggy 1140
geggggtgtyg 1200
cceectgeac 1260
tacggggegt 1320
dggceggggcg 1380
gagcgeceggce 1440
cgagagggcyg 1500
ccgecgeace 1560
dggcggggag 1620
gggctgtceg 1680
ctggcgtgtyg 1740
tcegecatggt 1800
aggaccatgg 1860
ccaaggatga 1920
agatggtgca 1980
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ggegecaggeg gcectceggggg aggagctgge ggtggecgtg geggagaggg tgcaagagaa 2040
ggacagcggce ttettectge gcttcateccg cgcacggaag ttcaacgtgg gccgtgecta 2100
tgagctgectce agaggctatg tgaatttccg gctgcagtac cctgagctcet ttgacagect 2160
gtcececcagag gcectgtececget gcaccattga agctggctac cctggtgtcece tctectagteg 2220
ggacaagtat ggccgagtgg tcatgctcectt caacattgag aactggcaaa gtcaagaaat 2280
cacctttgat gagatcttgc aggcatattg cttcatcctg gagaagctgce tggagaatga 2340
ggaaactcaa atcaatggct tctgcatcat tgagaacttc aagggcttta ccatgcagca 2400
ggctgctagt ctececggactt cagatctcag gaagatggtg gacatgctcc aggattectt 2460
cccagececgg ttcaaagcca tcecacttcat ccaccagceca tggtacttca ccacgaccta 2520
caatgtggtc aagcccttcet tgaagagcaa gctgcttgag agggtctttg tecacgggga 2580
tgacctttect ggtttctacce aggagatcga tgagaacatc ctgccctctg acttcecggggg 2640
cacgctgeccce aagtatgatg gcaaggccgt tgctgagcag ctcetttggece cccaggccca 2700
agctgagaac acagccttet gaggatcgta ccggtcgacce tgcagaagcet tgcctcgagce 2760
agcgctgete gagagatctg gatcataatc agccatacca catttgtaga ggttttactt 2820
gctttaaaaa acctcccaca ccteccectg aacctgaaac ataaaatgaa tgcaattgtt 2880
gttgttaact tgtttattgc agcttataat ggttacaaat aaagcaatag catcacaaat 2940
ttcacaaata aagcattttt ttcactgcat tctagttgtg gtttgtccaa actcatcaat 3000
gtatcttatc atgtctggta ctagggttac cccagaacag gtcccattca tggcccacat 3060
gacaacctgce ttccccagtg ggtatttttg gagacagctce ttectgtttcecce aggttttete 3120
tcetgectaa atgtectgece taagtgectt caagaaccct tcaccatcct getectgeat 3180
gtgaccaggt tccatggtca gttcaatcac ctagtcacag ttggtaagtg acagagttgg 3240
gacttgaacc tatgcctgce tgacaccaag tcectttttttg acacctagag ccaagacatc 3300
tgaagacaaa ctccctagga gagctggcegt catagaaacc ttaaaggtta gggagacctg 3360
ggtttgaatc aggctttgte agttatgact tgtgtgaccc tagcaagtta tttaaccttt 3420
ctgggtcectca gtttecctecat ctgcaaactg aggataataa cagtacctac caaaaagaac 3480
tgtcgtgaaa accatataat ttctgcaatg ctecctggcac agtgtcctgt tcectaaagcat 3540
agttccectt ctctttcectta getccatatt gattattacce ctaacttgca caaagagact 3600
tggaggaccce ccatagagta tcggagggtce ccccatttece tgctcectttee actccacacce 3660
cccagcaage acagggaagt tctgggggec ataatccacce cacaggaacc aaatctaage 3720
cacctttetg getggtagac atccaggtat gtgggcacag aggtagacag gctgaaatgce 3780
tgctgtgcta tcagttgggt tttgctggaa caggaatgga aatggagagg ctgacagaac 3840
tgccetgggg agceccaggca agagggacag tggcetggaca cccccageca gttgtgcaga 3900
ccatcagaac aagatcctag attttaggaa tacagggttc aagtccgtgce ggcaactctt 3960
ttctaaatat gcccaagcca ttaactttga gttttaaaaa tactgattta caagctgtac 4020
acaatgaaaa aatgcctatc cctcacacca tgctgatgect gttcecctgece atctcagatt 4080
accaattaaa tacagaatgc ccagttaaat gtgaactttt tttttttttt tttttttgag 4140
atggagtttt gttcttgteg cccaggctag agtgcaatgg tgcgatctca gcectcactgca 4200
acctctgect cccaggttca agcaattcte ctgecttage ctcecctgagta getggaacta 4260

caggtgccca ccagcacgcec tggctaattt ttggtatttt tagtggagat ggggtttcac 4320
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catgttggcce aggctggtcet cgaactcecctg acctcaggtg atctgectge cteggcectcece 4380
caaagtgctg ggattacagg cgtgagccta aatgtgaact tttttaatac taaaaaagta 4440
tttgctgttc atcggaaatt cacatttaac tgggtgtect gtatttttat ttgctaaatc 4500
taccatcaaa ttggtctggc tcaacctgga gaatggttac cctaggtaac cacgtgcgga 4560
ccgageggcece gcaggaaccce ctagtgatgg agttggecac tcecctectcetg cgegeteget 4620
cgctcactga ggccgggega ccaaaggtceg cecgacgece gggcetttgee cgggeggect 4680
cagtgagcga gcgagcgcge ag 4702
<210> SEQ ID NO 55
<211> LENGTH: 3873
<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic

polynucleotide
<400> SEQUENCE: 55
ctgcgegete getegetcac tgaggecgee cgggegtegyg gegacctttyg gtcegeccgge 60
ctcagtgage gagcgagcegce gcagagaggg agtggccaac tccatcacta ggggttectg 120
cggcegeacyg cgtttgtect cteccctgett ggecttaace agecacattt ctcaactgac 180
cccactcact gcagaggtga aaactaccat gecaggtect getggetggyg ggaggggtgg 240
gcaataggcce tggatttgcce agagetgcca ctgtagatgt agtcatattt acgatttecce 300
ttcacctett attaccctgg tggtggtggt gggggggygy gggtgctcete tcagcaacce 360
cacceeggga tettgaggag aaagagggca gagaaaagag ggaatgggac tggcccagat 420
cccageccca cagecgggcet tccacatgge cgagcaggaa ctcecagagca ggagcacaca 480
aaggagggct ttgatgegcc tccagecagg cecaggecte tecectetece cctttetete 540
tgggtettee tttgecccac tgagggecte ctgtgagece gatttaacgyg aaactgtggg 600
cggtgagaag ttccttatga cacactaatc ccaacctget gaccggacca cgcctccage 660
ggagggaacc tctagagctce caggacattc aggtaccagg tagccccaag gaggagctge 720
cgaatcgatg gatcgggaac tgaaaaacca gaaagttaac tggtaagttt agtctttttg 780
tettttattt caggtcccgg atccggtggt ggtgcaaate aaagaactge tcctcagtgg 840
atgttgcctt tacttctagg cctgtacgga agtgttactt ctgctctaaa agctgcggaa 900
ttgtacccege cccgggatce atcgattgaa ttegccacca tgtcagaagyg ggtgggcacyg 960
ttecegeatgg tacctgaaga ggaacaggag ctecgtgece aactggagca gctcacaacce 1020
aaggaccatg gacctgtctt tggcccegtge agccagcetge ccecgccacac cttgcagaag 1080
gccaaggatyg agctgaacga gagagaggag acccegggagg aggcagtgeg agagetgeag 1140
gagatggtgc aggcgcaggce ggcctcegggg gaggagetgg cggtggecgt ggcggagagg 1200
gtgcaagaga aggacagcgg cttcttectg cgecttecatcee gegcacggaa gttcaacgtyg 1260
ggcegtgect atgagctgct cagaggctat gtgaatttec ggctgcagta ccctgagetce 1320
tttgacagcce tgtccccaga ggctgteccge tgcaccattg aagctggcta ccctggtgte 1380
ctctctagte gggacaagta tggccgagtg gtcatgetcet tcaacattga gaactggcaa 1440
agtcaagaaa tcacctttga tgagatcttg caggcatatt gecttcatcect ggagaagcetg 1500
ctggagaatg aggaaactca aatcaatggc ttctgcatca ttgagaactt caagggcttt 1560
accatgcagc aggctgctag tcectccggact tcagatctca ggaagatggt ggacatgcectce 1620
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caggattcct tecccagcceg gttcaaagcce atccacttca tceccaccagece atggtactte 1680
accacgacct acaatgtggt caagccctte ttgaagagca agctgcttga gagggtettt 1740
gtccacgggg atgaccttte tggtttctac caggagatcg atgagaacat cctgccctcet 1800
gacttcgggg gcacgctgce caagtatgat ggcaaggcceg ttgctgagca gctetttgge 1860
cceccaggece aagctgagaa cacagectte tgaggategt accggtcgac ctgcagaage 1920
ttgcctegag cagcgctgcet cgagagatct ggatcataat cagccatacc acatttgtag 1980
aggttttact tgctttaaaa aacctcccac acctccecect gaacctgaaa cataaaatga 2040
atgcaattgt tgttgttaac ttgtttattg cagcttataa tggttacaaa taaagcaata 2100
gcatcacaaa tttcacaaat aaagcatttt tttcactgca ttctagttgt ggtttgtcca 2160
aactcatcaa tgtatcttat catgtctggt actagggtta ccccagaaca ggtcccattce 2220
atggcccaca tgacaacctg cttccccagt gggtattttt ggagacagcet cttetgttte 2280
caggttttct ctcctgccta aatgtcectge ctaagtgect tcaagaacce ttcaccatce 2340
tgctecctgca tgtgaccagg ttccatggtce agttcaatca cctagtcaca gttggtaagt 2400
gacagagttg ggacttgaac ctatgcctgce ctgacaccaa gtcttttttt gacacctaga 2460
gccaagacat ctgaagacaa actccctagg agagctggeg tcatagaaac cttaaaggtt 2520
agggagacct gggtttgaat caggctttgt cagttatgac ttgtgtgacc ctagcaagtt 2580
atttaacctt tctgggtctc agtttcectca tctgcaaact gaggataata acagtaccta 2640
ccaaaaagaa ctgtcgtgaa aaccatataa tttctgcaat gctcctggca cagtgtectg 2700
ttctaaagca tagttcceccect tetcetttett agectccatat tgattattac cctaacttgce 2760
acaaagagac ttggaggacc cccatagagt atcggagggt cccccattte ctgctcettte 2820
cactccacac ccccagcaag cacagggaag ttetggggge cataatccac ccacaggaac 2880
caaatctaag ccacctttect ggctggtaga catccaggta tgtgggcaca gaggtagaca 2940
ggctgaaatg ctgctgtgct atcagttggg ttttgctgga acaggaatgg aaatggagag 3000
gctgacagaa ctgeectggg gageccaggce aagagggaca gtggcetggac acccccagec 3060
agttgtgcag accatcagaa caagatccta gattttagga atacagggtt caagtccgtg 3120
cggcaactct tttctaaata tgcccaagcce attaactttg agttttaaaa atactgattt 3180
acaagctgta cacaatgaaa aaatgcctat ccctcacacc atgctgatge tgttccctgce 3240
catctcagat taccaattaa atacagaatg cccagttaaa tgtgaacttt tttttttttt 3300
ttttttttga gatggagttt tgttcttgtc gcccaggcta gagtgcaatg gtgcgatctce 3360
agctcactgce aacctctgec tcecccaggttce aagcaattcet cctgecttag cctectgagt 3420
agctggaact acaggtgccc accagcacgc ctggctaatt tttggtattt ttagtggaga 3480
tggggtttca ccatgttggce caggctggtce tcgaactect gacctcaggt gatctgectg 3540
ccteggecte ccaaagtgcet gggattacag gcgtgagect aaatgtgaac ttttttaata 3600
ctaaaaaagt atttgctgtt catcggaaat tcacatttaa ctgggtgtcc tgtattttta 3660
tttgctaaat ctaccatcaa attggtctgg ctcaacctgg agaatggtta ccctaggtaa 3720
ccacgtgegg accgagcggce cgcaggaacce cctagtgatg gagttggcca ctecctetet 3780

gegegetege tegetcactg aggecgggeyg accaaaggte geccgacgeco cgggetttge 3840

ccgggeggece tcagtgageg agcgagcegceg cag 3873

<210> SEQ ID NO 56
<211> LENGTH: 2119
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<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic
polynucleotide

<400> SEQUENCE: 56
cgegeteget cgetcactga ggecgecegg gcaaageceg ggegteggge gacctttggt 60

cgecceggect cagtgagega gegagegege agagagggag tggggtacca cgegtttgte 120

ctcteectge ttggecttaa ccagecacat ttetcaactg accecactca ctgcagaggt 180
gaaaactacc atgccaggtce ctgctggetyg ggggaggggt gggcaatagyg cctggatttg 240
ccagagetge cactgtagat gtagtcatat ttacgattte ccttcaccte ttattaccct 300

ggtggtggty gtgggggggyg gggggtgcte tctcagcaac cccacccegyg gatcttgagyg 360

agaaagaggg cagagaaaag agggaatggg actggcccag atcccagcecce cacagcecggg 420
ctteccacatg gccgagcagg aactccagag caggagcaca caaaggaggyg ctttgatgeg 480
cctecageca ggcccaggee tctcecectet ceectttete tetgggtett cctttgecce 540
actgagggce tcctgtgage ccgatttaac ggaaactgtyg ggeggtgaga agttcecttat 600
gacacactaa tcccaacctg ctgaccggac cacgcectcca geggagggaa cctctagage 660
tccaggacat tcaggtacca ggtagcccca aggaggaget gcecgaatcga tggatcggga 720
actgaaaaac cagaaagtta actggtaagt ttagtctttt tgtcttttat ttcaggtccc 780
ggatcceggtyg gtggtgcaaa tcaaagaact gctcectcagt ggatgttgec tttacttcta 840
ggectgtacyg gaagtgttac ttctgcetcta aaagetgegg aattgtaccce gecccgggat 900
ccatcgattyg aattccccgg ggatccteta gagtcgaaat tegecaccat ggtgagcaag 960

ggcgaggagce tgttcaccgg ggtggtgccce atcctggteg agetggacgg cgacgtaaac 1020
ggccacaagt tcagegtgte cggegagggce gagggcgatg ccacctacgg caagctgacce 1080
ctgaagttca tctgcaccac cggcaagctg ccegtgeect ggcccacccet cgtgaccacce 1140
ctgacctacg gecgtgcagtyg cttcageccge taccccgacce acatgaagca gcacgactte 1200
ttcaagtcecg ccatgccecga aggctacgte caggagcegca ccatcttctt caaggacgac 1260
ggcaactaca agacccgcge cgaggtgaag ttcgagggeg acaccctggt gaaccgcatce 1320
gagctgaagyg gcatcgactt caaggaggac ggcaacatcc tggggcacaa gctggagtac 1380
aactacaaca gccacaacgt ctatatcatg geccgacaagce agaagaacgyg catcaaggtg 1440
aacttcaaga tccgccacaa catcgaggac ggcagcegtge agcetcgcecga ccactaccag 1500
cagaacacce ccatcggcga cggccceegtg ctgetgeceyg acaaccacta cctgagcace 1560
cagtcecgece tgagcaaaga ccccaacgag aagcgcgate acatggtect getggagtte 1620
gtgaccgeeg ccgggatcac tcteggcatg gacgagctgt acaagtaata gggtaccggt 1680
cgacctgcag aagcttgcct cgagcagcgce tgctcgagag atctggatca taatcagcca 1740
taccacattt gtagaggttt tacttgcttt aaaaaacctc ccacacctcce ccctgaacct 1800
gaaacataaa atgaatgcaa ttgttgttgt taacttgttt attgcagctt ataatggtta 1860
caaataaagc aatagcatca caaatttcac aaataaagca tttttttcac tgcattctag 1920
ttgtggtttg tccaaactca tcaatgtatc ttatcatgtc tggtaaccac gtgcggaccg 1980
agcggcecgca ggaacccecta gtgatggagt tggccactcece ctctetgege getegcetege 2040
tcactgaggce cgggcgacca aaggtcgecce gacgeccggyg ctttgcecegyg geggectcag 2100

tgagcgagcg agcgcgcag 2119
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<210> SEQ ID NO 57
<211> LENGTH: 4503

<212> TYPE:

DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence:

polynucleotide

<400> SEQUENCE: 57

ctgegegete

ctcagtgage

cggecgeacy

gaccccacte

tgggcaatag

cccttecacct

cceccaccceceyg

gatcccagee

acaaaggagg

ctectgggtet

gggcggtgag

agceggaggga

tgccgaccetyg

gggtgaggac

cctggecatt

caggacaccc

aagttcacat

tcacctgagyg

aaaaatacca

ggctaaggca

accattgcac

aaaaagttca

cagcatcage

atttttaaaa

tgaaccctgt

gtgtccagee

ttccattect

tctgtgecca

gggtggatta

aggaaatggg

gggtaataat

tgtgccagga

gttattatcc

agggtcacac

getegeteac

gagcgagege

cagettttgt

actgcagagg

gectggattt

cttattaccc

ggatcttgag

ccacageegyg

getttgatge

tcctttgece

aagttcctta

acctctagag

gcaggtaagt

tcaggggagc

ctccaggttyg

agttaaatgt

ttaggctcac

tcaggagttce

aaaattagcc

ggagaattge

tctagectygyg

catttaactg

atggtgtgag

ctcaaagtta

attcctaaaa

actgtcecte

gttccagcaa

catacctgga

tggcccecag

ggaccctecy

caatatggag

gcattgcaga

tcagtttgca

aagtcataac

tgaggcegec

dgcagagaggy

cctetecety

tgaaaactac

gccagagetyg

tggtggtggt

dagaaagagyg

gettccacat

gectecagece

cactgaggge

tgacacacta

ctccaggaca

caatacctgg

agggagacca

agccagacca

gaatttcaga

gectgtaatce

gagaccagcce

aggcgtgctg

ttgaacctygg

gcgacaagaa

ggcattctgt

ggataggcat

atggcttggg

tctaggatct

ttgcctggge

aacccaactg

tgtctaccag

aacttceectyg

atactctatg

ctaagaaaga

aattatatgg

gatgaggaaa

tgacaaagcc

cgggegtegg

agtggccaac

cttggectta

catgccaggt

ccactgtaga

ggtggggggy

gcagagaaaa

ggccgagcag

aggcccagge

ctcctgtgag

atcccaacct

ttcaggtacc

ggcttgecty

cgtcccaaga

atttgatgge

tgaacagcaa

ccagcacttt

tggccaacat

gtgggcacct

daggcagagyg

caaaactcca

atttaattgg

tttttcatty

catatttaga

tgttctgatyg

tcceccaggge

atagcacagc

ccagaaaggt

tgcttgetygy

ggggtectee

gaaggggaac

ttttcacgac

ctgagaccca

tgattcaaac

gegacetttyg

tccatcacta

accagccaca

cctgetgget

tgtagtcata

ggggggtget

gagggaatgg

gaactccaga

ctcteceecte

cccgatttaa

getgaccgga

aggtagccce

dgccagggag

tgcctgtaaa

agatttagca

atactttttt

dggaggecga

ggtgaaacce

gtagttccag

ttgcagtgag

tctcaaaaaa

taatctgaga

tgtacagcett

aaagagttgce

gtctgcacaa

agttctgtca

agcatttcag

ggcttagatt

gggtgtggag

aagtctettt

tatgctttag

agttcttttt

gaaaggttaa

ccaggtctee

Synthetic
gtcgececgge 60
ggggttcctg 120
tttctcaact 180
dggggagyggg 240
tttacgattt 300
ctctcagcaa 360
gactggccca 420
gcaggagcac 480
tcecectttet 540
cggaaactgt 600
ccacgcctece 660
aaggaggagc 720
cccaggactyg 780
actgaaacca 840
aataaaaata 900
agtattaaaa 960
ggcaggcaga 1020
catctccact 1080
ctactcagga 1140
ctgagatcgce 1200
aaaaaaaaaa 1260
tggcagggaa 1320
gtaaatcagt 1380
cgcacggact 1440
ctggctgggy 1500
gcctetecat 1560
cctgtctacce 1620
tggttcetgt 1680
tggaaagagc 1740
gtgcaagtta 1800
aacaggacac 1860
ggtaggtact 1920
ataacttgct 1980
ctaaccttta 2040
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aggtttctat gacgccagcect ctecctaggga gtttgtettce agatgtcttg getctaggtg 2100
tcaaaaaaag acttggtgtc aggcaggcat aggttcaagt cccaactctg tcacttacca 2160
actgtgacta ggtgattgaa ctgaccatgg aacctggtca catgcaggag caggatggtg 2220
aagggttctt gaaggcactt aggcaggaca tttaggcagg agagaaaacc tggaaacaga 2280
agagctgtct ccaaaaatac ccactgggga agcaggttgt catgtgggcc atgaatggga 2340
cctgttetgg taaccaagca ttgcttatgt gtccattaca tttcataaca cttceccatcct 2400
actttacagg gaacaaccaa gactggggtt aaatctcaca gcctgcaagt ggaagagaag 2460
aacttgaacc caggtccaac ttttgcgcca cagcaggctg cctcettggte ctgacaggaa 2520
gtcacaactt gggtctgagt actgatccct ggctattttt tggctgtgtt accttggaca 2580
agtcacttat tcctecctecee gtttectect atgtaaaatg gaaataataa tgttgaccct 2640
gggtctgaga gagtggattt gaaagtactt agtgcatcac aaagcacaga acacacttcc 2700
agtctcgtga ttatgtactt atgtaactgg tcatcaccca tcttgagaat gaatgcattg 2760
gggaaagggc catccactag gctgcgaagt ttctgaggga ctecctteggg ctggagaagg 2820
atggccacag gagggaggag agattgcctt atcctgcagt gatcatgtca ttgagaacag 2880
agccagattc tttttttect ggcagggcca acttgtttta acatctaagg actgagctat 2940
ttgtgtetgt geccctttgte caagcagtgt ttcccaaagt gtagcccaag aaccatctcece 3000
ctcagagcca ccaggaagtg ctttaaattg caggttecta ggccacagcc tgcacctgca 3060
gagtcagaat catggaggtt gggacccagg cacctgcgtt tctaacaaat gcctcecgggtyg 3120
attctgatgc aattgaaagt ttgagatcca cagttctgag acaataacag aatggttttt 3180
ctaacccctyg cagcecctgac ttectatect agggaagggyg ceggctggag aggccaggac 3240
agagaaagca gatcccttet ttttccaagg actctgtgte ttccatagge aacgaattcce 3300
ccggggatce tctagagteg aaattcgcca ccatggtgag caagggcgag gagctgttca 3360
ceggggtggt geccatectyg gtcegagetgg acggcgacgt aaacggccac aagttcageg 3420
tgtcecggega gggcgagggce gatgccacct acggcaagct gaccctgaag ttcatctgea 3480
ccaccggcaa gctgecegtyg cectggecca cectegtgac caccctgace tacggegtge 3540
agtgcttcag ccgctacccece gaccacatga agcagcacga cttcttcaag tccgccatgce 3600
ccgaaggcta cgtccaggag cgcaccatct tettcaagga cgacggcaac tacaagacce 3660
gegecgaggt gaagttcgag ggcgacacce tggtgaaccg catcgagetg aagggcatcg 3720
acttcaagga ggacggcaac atcctgggge acaagctgga gtacaactac aacagccaca 3780
acgtctatat catggccgac aagcagaaga acggcatcaa ggtgaacttc aagatccgcece 3840
acaacatcga ggacggcagce gtgcagecteg ccgaccacta ccagcagaac acccccatcg 3900
gegacggecee cgtgectgetyg cccgacaacce actacctgag cacccagtcc gecctgagea 3960
aagaccccaa cgagaagcgce gatcacatgg tectgctgga gttegtgace gcecgecggga 4020
tcactctegg catggacgag ctgtacaagt aatagggtac cggtcgacct gcagaagcett 4080
gcctegagea gegetgeteg agagatcetgg atcataatca gecataccac atttgtagag 4140
gttttacttyg ctttaaaaaa cctcccacac ctcccectga acctgaaaca taaaatgaat 4200
gcaattgttg ttgttaactt gtttattgca gcttataatg gttacaaata aagcaatagce 4260
atcacaaatt tcacaaataa agcatttttt tcactgcatt ctagttgtgg tttgtccaaa 4320

ctcatcaatg tatcttatca tgtctggtaa ccacgtgcegg accgagcggce cgcaggaacce 4380
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cctagtgatg gagttggcca ctcecctetcet gcecgegcectege tegctcactg aggccgggceyg 4440
accaaaggtce gcccgacgcece cgggcetttge cegggeggece tcagtgageyg agcgagegeg 4500
cag 4503
<210> SEQ ID NO 58
<211> LENGTH: 4543
<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic

polynucleotide
<400> SEQUENCE: 58
ctgcgegete getegetcac tgaggecgee cgggegtegyg gegacctttyg gtcegeccgge 60
ctcagtgage gagcgagcegce gcagagaggg agtggccaac tccatcacta ggggttectg 120
cggcegeacyg cgtgacgtceg tttaaacggg ceccggtgtt atctcattet tttttcetect 180
ctgtaagttg acatgtgatg tgggaacaaa ggggataaag tcattatttt gtgctaaaat 240
cgtaattgga gaggacctcc tgttagectgg gctttcettet atttattgtg gtggttactg 300
gagttcctte ttctagtttt aggatatata tatatatttt ttttttttct ttcecctgaag 360
atataataat atatatactt ctgaagattg agatttttaa attagttgta ttgaaaacta 420
gctaatcagce aatttaaggc tagcttgaga cttatgtctt gaatttgttt ttgtaggctce 480
caaaaccaag gagggagtgg tgcatggtgt ggcaacaggt aagctccatt gtgcttatat 540
ccaaagatga tatttaaagt atctagtgat tagtgtggec cagtattcaa gattcctatg 600
aaattgtaaa acaatcactg agcattctaa gaacatatca gtcttattga aactgaatte 660
tttataaagt atttttaaaa aggtaaatat tgattataaa taaaaaatat acttgccaag 720
aataatgagg gctttgaatt gataagctat gtttaattta tagtaagtgg gcatttaaat 780
attctgacca aaaatgtatt gacaaactgc tgacaaaaat aaaatgtgaa tattgccata 840
attttaaaaa aagagtaaaa tttctgttga ttacagtaaa atattttgac cttaaattat 900
gttgattaca atattccttt gataattcag agtgcatttc aggaaacacc cttggacagt 960
cagtaaattg tttattgtat ttatctttgt attgttatgg tatagctatt tgtacaaata 1020
ttattgtgca attattacat ttctgattat attattcatt tggcctaaat ttaccaagaa 1080
tttgaacaag tcaattaggt ttacaatcaa gaaatatcaa aaatgatgaa aaggatgata 1140
atcatcatca gatgttgagg aagatgacga tgagagtgcc agaaatagag aaatcaaagg 1200
agaaccaaaa tttaacaaat taaaagccca cagacttgct gtaattaagt tttectgttgt 1260
aagtactcca cgtttcctgg cagatgtggt gaagcaaaag atataatcag aaatataatt 1320
tatatgatcg gaaagcatta aacacaatag tgcctataca aataaaatgt tcctatcact 1380
gacttctaaa atggaaatga ggacaatgat atgggaatct taatacagtg ttgtggatag 1440
gactaaaaac acaggagtca gatcttcttg gttcaacttc ctgcttactc cttaccaget 1500
gtgtgttttt tgcaaggttc ttcacctcta tgtgatttag cttcecctcatc tataaaataa 1560
ttcagtgaat taatgtacac aaaacatctg gaaaacaaaa gcaaacaata tgtattttat 1620
aagtgttact tatagtttta tagtgaactt tcttgtgcaa catttttaca actagtggag 1680
aaaaatattt ctttaaatga atacttttga tttaaaaatc agagtgtaaa aataaaacag 1740
actcctttga aactagttcect gttagaagtt aattgtgcac ctttaatggg ctctgttgca 1800
atccaacaga gaagtagtta agtaagtgga ctatgatggc ttctagggac ctcctataaa 1860
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tatgatattg tgaagcatga ttataataag aactagataa cagacaggtg gagactccac 1920
tatctgaaga gggtcaacct agatgaatgg tgttccattt agtagttgag gaagaaccca 1980
tgaggtttag aaagcagaca agcatgtggc aagttctgga gtcagtggta aaaattaaag 2040
aacccaacta ttactgtcac ctaatgatct aatggagact gtggagatgg gctgcatttt 2100
tttaatcttc tccagaatgc caaaatgtaa acacatatct gtgtgtgtgt gtgtgtgtgt 2160
gtgtgtgtgt gagagagaga gagagagaga gagagactga agtttgtaca attagacatt 2220
ttataaaatg ttttctgaag gacagtggct cacaatctta agtttctaac attgtacaat 2280
gttgggagac tttgtatact ttattttctc tttagcatat taaggaatct gagatgtcect 2340
acagtaaaga aatttgcatt acatagttaa aatcagggtt attcaaactt tttgattatt 2400
gaaacctttc ttcattagtt actagggttg aatgaaacta gtgttccaca gaaaactatg 2460
ggaaatgttg ctaggcagta aggacatggt gatttcagca tgtgcaatat ttacagcgat 2520
tgcacccatg gaccacccetyg gcagtagtga aataaccaaa aatgctgtca taactagtat 2580
ggctatgaga aacacattgg gcagaagctt gcctcgagca gegctgctcecg agagatctgg 2640
atcataatca gccataccac atttgtagag gttttacttg ctttaaaaaa cctcccacac 2700
ctccecectga acctgaaaca taaaatgaat gcaattgttg ttgttaactt gtttattgceca 2760
gcttataatg gttacaaata aagcaatagc atcacaaatt tcacaaataa agcatttttt 2820
tcactgcatt ctagttgtgg tttgtccaaa ctcatcaatg tatcttatca tgtctggtaa 2880
ccattctcca ggttgagcca gaccaatttg atggtagatt tagcaaataa aaatacagga 2940
cacccagtta aatgtgaatt tccgatgaac agcaaatact tttttagtat taaaaaagtt 3000
cacatttagg ctcacgcctg taatcccage actttgggag gccgaggcag gcagatcacce 3060
tgaggtcagg agttcgagac cagcctggcce aacatggtga aaccccatct ccactaaaaa 3120
taccaaaaat tagccaggcg tgctggtggg cacctgtagt tccagctact caggaggcta 3180
aggcaggaga attgcttgaa cctgggaggc agaggttgca gtgagctgag atcgcaccat 3240
tgcactctag cctgggcgac aagaacaaaa ctccatctca aaaaaaaaaa aaaaaaaaaa 3300
gttcacattt aactgggcat tctgtattta attggtaatc tgagatggca gggaacagca 3360
tcagcatggt gtgagggata ggcatttttt cattgtgtac agcttgtaaa tcagtatttt 3420
taaaactcaa agttaatggc ttgggcatat ttagaaaaga gttgccgcac ggacttgaac 3480
cctgtattcece taaaatctag gatcttgtte tgatggtetg cacaactggce tgggggtgtce 3540
cagccactgt ccctettgece tgggctecce agggcagttce tgtcagecte tecatttceca 3600
ttectgttee agcaaaaccce aactgatagce acagcagcat ttcagecctgt ctacctetgt 3660
gcccacatac ctggatgtct accagccaga aaggtggctt agatttggtt cctgtgggtg 3720
gattatggcc cccagaactt ccctgtgett getgggggtyg tggagtggaa agagcaggaa 3780
atgggggacc ctccgatact ctatgggggt cctceccaagtce tectttgtgca agttagggta 3840
ataatcaata tggagctaag aaagagaagg ggaactatgc tttagaacag gacactgtgc 3900
caggagcatt gcagaaatta tatggttttc acgacagttc tttttggtag gtactgttat 3960
tatcctcagt ttgcagatga ggaaactgag acccagaaag gttaaataac ttgctagggt 4020
cacacaagtc ataactgaca aagcctgatt caaacccagg tctccctaac ctttaaggtt 4080
tctatgacgce cagctctect agggagtttg tcttcagatg tecttggcectet aggtgtcaaa 4140
aaaagacttg gtgtcaggca ggcataggtt caagtcccaa ctctgtcact taccaactgt 4200

gactaggtga ttgaactgac catggaacct ggtcacatgc aggagcagga tggtgaaggg 4260
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ttcttgaagg cacttaggca ggacatttag gcaggagaga aaacctggaa acagaagagc 4320
tgtctccaaa aatacccact ggggaagcag gttgtcatgt gggccatgaa tgggacctgt 4380
tctggggtaa ccacgtgcegg accgagegge cgcaggaacce cctagtgatyg gagttggceca 4440
cteectetet gegegetege tegctcactg aggecegggeyg accaaaggte gceccgacgece 4500
cgggctttge cecgggcggece tcagtgagceg agcgagegceg cag 4543
<210> SEQ ID NO 59
<211> LENGTH: 4438
<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic

polynucleotide
<400> SEQUENCE: 59
ctgcgegete getegetcac tgaggecgee cgggegtegyg gegacctttyg gtcegeccgge 60
ctcagtgage gagcgagcegce gcagagaggg agtggccaac tccatcacta ggggttectg 120
cggcegecacyg cgttacgtaa tatttattga agtttaatat tgtgtttgtg atacagaagt 180
atttgcttta attctaaata aaaattttat gcttttattg ctggtttaag aagatttgga 240
ttatccttgt actttgagga gaagtttctt atttgaaata ttttggaaac aggtctttta 300
atgtggaaag atagatatta atctcctett ctattactet ccaagatcca acaaaagtga 360
ttatacccce caaaatatga tggtagtatc ttatactacc atcattttat aggcataggg 420
ctcttagetyg caaataatgg aactaactct aataaagcag aacgcaaata ttgtaaatat 480
tagagagcta acaatctctg ggatggctaa aggatggage ttggaggcta cccagecagt 540
aacaatattc cgggctccac tgttgaatgg agacactaca actgecttgyg atgggcagag 600
atattatgga tgctaagccc caggtgctac cattaggact tctaccactyg tccctaacgg 660
gtggagcceca tcacatgcect atgecctcac tgtaaggaaa tgaagctact gttgtatatce 720
ttgggaagca cttggattaa ttgttataca gttttgttga agaagacccce tagggtaagt 780
agccataact gcacactaaa tttaaaattg ttaatgagtt tctcaaaaaa aatgttaagg 840
ttgttagctg gtatagtata tatcttgcct gttttccaag gacttcectttg ggcagtacct 900
tgtctgtget ggcaagcaac tgagacttaa tgaaagagta ttggagatat gaatgaattg 960
atgctgtata ctctcagagt gccaaacata taccaatgga caagaaggtg aggcagagag 1020
cagacaggca ttagtgacaa gcaaagatat gcagaatttc attctcagca aatcaaaagt 1080
cctcaacctg gttggaagaa tattggcact gaatggtatc aataaggttg ctagagaggg 1140
ttagaggtgc acaatgtgct tccataacat tttatacttc tccaatctta gcactaatca 1200
aacatggttg aatactttgt ttactataac tcttacagag ttataagatc tgtgaagaca 1260
gggacaggga caatacccat ctctgtcetgg ttcataggtg gtatgtaata gatattttta 1320
aaaataagtg agttaatgaa tgagggtgag aatgaaggca cagaggtatt agggggaggt 1380
gggccccaga gaatggtgee aaggtccagt ggggtgactg ggatcagetce aggectgacy 1440
ctggccactc ccacctaget cctttettte taatctgtte tcattctect tgggaaggat 1500
tgaggtctet ggaaaacagc caaacaactg ttatgggaac agcaagccca aataaagcca 1560
agcatcaggg ggatctgaga gctgaaagca acttctgttc cccctecccte agctgaaggg 1620
gtggggaagg gctcccaaag ccataactcc ttttaaggga tttagaaggc ataaaaaggce 1680
ccetggetga gaacttectt cttcattcectg cagttggtga attcceccggg gatcectetag 1740
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agtcgaaatt cgccaccatg gtgagcaagg gcgaggagct gttcaccggg gtggtgccca 1800
tcetggtega getggacgge gacgtaaacg gecacaagtt cagegtgtece ggcgagggceg 1860
agggcgatge cacctacggce aagctgaccce tgaagttcat ctgcaccacce ggcaagcetge 1920
ccgtgeectg geccaccete gtgaccacce tgacctacgg cgtgcagtge ttcagccget 1980
acccegacca catgaagcag cacgacttcet tcaagtcege catgeccgaa ggctacgtcee 2040
aggagcgcac catcttcecttce aaggacgacg gcaactacaa gacccgcegece gaggtgaagt 2100
tcgagggcega caccctggtyg aaccgcatceg agetgaaggg catcgactte aaggaggacyg 2160
gcaacatcct ggggcacaag ctggagtaca actacaacag ccacaacgtc tatatcatgg 2220
ccgacaagca gaagaacggc atcaaggtga acttcaagat ccgcecacaac atcgaggacg 2280
gcagcgtgea gctegecgac cactaccage agaacacccce catcggegac ggecccgtge 2340
tgctgeccega caaccactac ctgagcaccce agtccgcect gagcaaagac cccaacgaga 2400
agcgcgatca catggtccetg ctggagttcg tgaccgecge cgggatcact ctcecggcatgg 2460
acgagctgta caagtaatag ggtaccggtc gacctgcaga agcttgccte gagcagcgcet 2520
gctcgagaga tcectggatcat aatcagccat accacatttg tagaggtttt acttgcttta 2580
aaaaacctcc cacacctecece cctgaacctg aaacataaaa tgaatgcaat tgttgttgtt 2640
aacttgttta ttgcagctta taatggttac aaataaagca atagcatcac aaatttcaca 2700
aataaagcat ttttttcact gcattctagt tgtggtttgt ccaaactcat caatgtatct 2760
tatcatgtct ggtaaccatt ctccaggttg agccagacca atttgatggt agatttagca 2820
aataaaaata caggacaccc agttaaatgt gaatttccga tgaacagcaa atactttttt 2880
agtattaaaa aagttcacat ttaggctcac gcctgtaatc ccagcacttt gggaggccga 2940
ggcaggcaga tcacctgagg tcaggagttc gagaccagcc tggccaacat ggtgaaaccce 3000
catctccact aaaaatacca aaaattagcc aggcgtgctg gtgggcacct gtagttceccag 3060
ctactcagga ggctaaggca ggagaattgc ttgaacctgg gaggcagagg ttgcagtgag 3120
ctgagatcgce accattgcac tctagectgg gcgacaagaa caaaactcca tcectcaaaaaa 3180
aaaaaaaaaa aaaaagttca catttaactg ggcattctgt atttaattgg taatctgaga 3240
tggcagggaa cagcatcagc atggtgtgag ggataggcat tttttcattg tgtacagcectt 3300
gtaaatcagt atttttaaaa ctcaaagtta atggcttggg catatttaga aaagagttgce 3360
cgcacggact tgaaccctgt attcctaaaa tctaggatct tgttctgatg gtctgcacaa 3420
ctggctgggg gtgtccagece actgtcececcte ttgectggge tccccagggce agttcetgtca 3480
gcctetecat tteccattcect gtteccagcaa aacccaactg atagcacagce agcatttceag 3540
cctgtctace tectgtgcecca catacctgga tgtctaccag ccagaaaggt ggcttagatt 3600
tggttecetgt gggtggatta tggcccccag aacttcectg tgcttgctgg gggtgtggag 3660
tggaaagagc aggaaatggg ggaccctccg atactctatg ggggtcctece aagtctettt 3720
gtgcaagtta gggtaataat caatatggag ctaagaaaga gaaggggaac tatgctttag 3780
aacaggacac tgtgccagga gcattgcaga aattatatgg ttttcacgac agttcttttt 3840
ggtaggtact gttattatcc tcagtttgca gatgaggaaa ctgagaccca gaaaggttaa 3900
ataacttgct agggtcacac aagtcataac tgacaaagcc tgattcaaac ccaggtctcce 3960
ctaaccttta aggtttctat gacgccagct ctecctaggga gtttgtctte agatgtettg 4020
gctctaggtyg tcaaaaaaag acttggtgtc aggcaggcat aggttcaagt cccaactcetg 4080
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tcacttacca actgtgacta ggtgattgaa ctgaccatgg aacctggtca catgcaggag 4140
caggatggtg aagggttctt gaaggcactt aggcaggaca tttaggcagg agagaaaacc 4200
tggaaacaga agagctgtct ccaaaaatac ccactgggga agcaggttgt catgtgggcce 4260
atgaatggga cctgttctgg ggtaaccacg tgcggaccga gceggccgcag gaacccectag 4320
tgatggagtt ggccactccc tectcectgegeg ctegecteget cactgaggece gggcgaccaa 4380
aggtegeceg acgeceggge tttgceeggg cggectcagt gagegagega gcegegeag 4438
<210> SEQ ID NO 60
<211> LENGTH: 3481
<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic

polynucleotide
<400> SEQUENCE: 60
ctgcgegete getegetcac tgaggecgee cgggegtegyg gegacctttyg gtcegeccgge 60
ctcagtgage gagcgagcegce gcagagaggg agtggccaac tccatcacta ggggttectg 120
cggcegecacyg cgttacgtaa ttctgtcatt ttactagggt gatgaaattc ccaagcaaca 180
ccatcetttt cagataaggg cactgaggcet gagagaggag ctgaaaccta cccggegtca 240
ccacacacag gtggcaaggc tgggaccaga aaccaggact gttgactgca gcccggtatt 300
cattctttee atageccaca gggctgtcaa agaccccagyg gectagtcag aggctectee 360
ttecctggaga gttectggca cagaagttga agetcagcac agccccctaa cccccaacte 420
tctetgcaag gectcagggg tcagaacact ggtggagcag atcctttage ctcetggattt 480
tagggccatyg gtagaggggg tgttgcecta aattccagec ctggtctcag cccaacacce 540
tccaagaaga aattagaggg gccatggeca ggetgtgeta gecgttgett ctgagcagat 600
tacaagaagg gactaagaca aggactcctt tgtggaggte ctggettagyg gagtcaagtg 660
acggeggete agcactcacg tgggcagtge cagectctaa gagtgggcag gggcactgge 720
cacagagtce cagggagtcce caccagecta gtegccagac cgaattccee ggggatccte 780
tagagtcgaa attcgecacce atggtgagca agggcgagga gcetgttcace ggggtggtge 840
ccatectggt cgagetggac ggcgacgtaa acggccacaa gttcagegtyg tccggegagg 900
gcgagggcega tgccacctac ggcaagctga ccctgaagtt catctgcacce accggcaage 960
tgccegtgece ctggcccace ctegtgacca ccctgaccta cggcecgtgcag tgcttcagece 1020
gctacceega ccacatgaag cagcacgact tcttcaagte cgecatgecce gaaggctacy 1080
tccaggageg caccatctte ttcaaggacg acggcaacta caagacccge gccgaggtga 1140
agttcgaggg cgacaccctg gtgaaccgca tcgagctgaa gggcatcgac ttcaaggagg 1200
acggcaacat cctggggcac aagctggagt acaactacaa cagccacaac gtctatatca 1260
tggccgacaa gcagaagaac ggcatcaagg tgaacttcaa gatccgccac aacatcgagg 1320
acggcagcegt gcagctcgcece gaccactacce agcagaacac ccccatcgge gacggecccg 1380
tgctgetgee cgacaaccac tacctgagca cccagtcege cctgagcaaa gaccccaacyg 1440
agaagcgcga tcacatggtce ctgctggagt tcgtgaccge cgccgggatce actctceggca 1500
tggacgagct gtacaagtaa tagggtaccg gtcgacctgce agaagcttge ctcgagcagce 1560
gctgctcecgag agatctggat cataatcagce cataccacat ttgtagaggt tttacttget 1620
ttaaaaaacc tcccacacct ccccctgaac ctgaaacata aaatgaatgce aattgttgtt 1680
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gttaacttgt ttattgcagc ttataatggt tacaaataaa gcaatagcat cacaaatttc 1740
acaaataaag catttttttc actgcattct agttgtggtt tgtccaaact catcaatgta 1800
tcttatcatg tctggtaacc attctcecagg ttgagccaga ccaatttgat ggtagattta 1860
gcaaataaaa atacaggaca cccagttaaa tgtgaatttc cgatgaacag caaatacttt 1920
tttagtatta aaaaagttca catttaggct cacgcctgta atcccagcac tttgggaggce 1980
cgaggcaggce agatcacctg aggtcaggag ttcgagacca gectggccaa catggtgaaa 2040
cceccatcetee actaaaaata ccaaaaatta gccaggcegtg ctggtgggca cctgtagttce 2100
cagctactca ggaggctaag gcaggagaat tgcttgaacc tgggaggcag aggttgcagt 2160
gagctgagat cgcaccattg cactctagcc tgggcgacaa gaacaaaact ccatctcaaa 2220
aaaaaaaaaa aaaaaaaagt tcacatttaa ctgggcattc tgtatttaat tggtaatctg 2280
agatggcagg gaacagcatc agcatggtgt gagggatagg cattttttca ttgtgtacag 2340
cttgtaaatc agtattttta aaactcaaag ttaatggctt gggcatattt agaaaagagt 2400
tgccgcacgg acttgaaccce tgtatteccta aaatctagga tecttgttctg atggtcetgea 2460
caactggctg ggggtgtcca gceccactgtcee ctettgectg ggctececccag ggcagttetg 2520
tcagcctete catttccatt cctgtteccag caaaacccaa ctgatagcac agcagcattt 2580
cagcctgtet acctetgtge ccacatacct ggatgtctac cagccagaaa ggtggcttag 2640
atttggttcce tgtgggtgga ttatggccce cagaacttcce ctgtgettge tgggggtgtg 2700
gagtggaaag agcaggaaat gggggaccct ccgatactcet atgggggtcc tccaagtcetce 2760
tttgtgcaag ttagggtaat aatcaatatg gagctaagaa agagaagggg aactatgcectt 2820
tagaacagga cactgtgcca ggagcattgc agaaattata tggttttcac gacagttctt 2880
tttggtaggt actgttatta tcctcagttt gcagatgagg aaactgagac ccagaaaggt 2940
taaataactt gctagggtca cacaagtcat aactgacaaa gcctgattca aacccaggtce 3000
tcectaacct ttaaggttte tatgacgcca gctcectecctag ggagtttgte ttcagatgtce 3060
ttggctctag gtgtcaaaaa aagacttggt gtcaggcagg cataggttca agtcccaact 3120
ctgtcactta ccaactgtga ctaggtgatt gaactgacca tggaacctgg tcacatgcag 3180
gagcaggatg gtgaagggtt cttgaaggca cttaggcagg acatttaggc aggagagaaa 3240
acctggaaac agaagagctg tcetccaaaaa tacccactgg ggaagcaggt tgtcatgtgg 3300
gecatgaatyg ggacctgtte tggggtaacce acgtgeggac cgagcggecg caggaaccce 3360
tagtgatgga gttggccact ccctctetge gcgetecgete gectcactgag gecgggcgac 3420
caaaggtcge ccgacgeccg ggctttgece gggeggecte agtgagcegag cgagegegca 3480
g 3481
<210> SEQ ID NO 61
<211> LENGTH: 2327
<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic

polynucleotide
<400> SEQUENCE: 61
cgegeteget cgctcactga ggccgeccgg geaaagcecceg ggegteggge gacctttggt 60
cgeceggect cagtgagcga gcgagegege agagagggag tggggtacca cgegtttgte 120
ctcetecctge ttggecttaa ccagccacat ttetcaactyg accccactca ctgcagaggt 180
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gaaaactacc atgccaggte ctgctggetg ggggaggggt gggcaatagg cctggatttg 240
ccagagcetge cactgtagat gtagtcatat ttacgattte ccttcaccte ttattaccct 300
ggtggtggty gtgggggggy gggggtgctce tctcagcaac cccacceegg gatcttgagy 360
agaaagaggg cagagaaaag agggaatggg actggcccag atcccagcecce cacagcecggg 420
ctteccacatg gccgagcagg aactccagag caggagcaca caaaggaggyg ctttgatgeg 480
cctecageca ggcccaggee tctcecectet ceectttete tetgggtett cctttgecce 540
actgagggce tcctgtgage ccgatttaac ggaaactgtyg ggeggtgaga agttcecttat 600
gacacactaa tcccaacctg ctgaccggac cacgcectcca geggagggaa cctctagage 660
tccaggacat tcaggtacca ggtagcccca aggaggaget gcecgaatcga tggatcggga 720
actgaaaaac cagaaagtta actggtaagt ttagtctttt tgtcttttat ttcaggtccc 780
ggatcceggtyg gtggtgcaaa tcaaagaact gctcectcagt ggatgttgec tttacttcta 840
ggectgtacyg gaagtgttac ttctgcetcta aaagetgegg aattgtaccce gecccgggat 900
ccatcgattyg aattcgecac catgtcagaa ggggtgggcea cgttecgcat ggtacctgaa 960
gaggaacagyg agctcecgtge ccaactggag cagctcacaa ccaaggacca tggacctgte 1020
tttggccegt gcagccagcet gecccgecac accttgcaga aggccaagga tgagcetgaac 1080
gagagagagyg agacccggga ggaggcagtg cgagagetge aggagatggt gcaggcgeag 1140
geggectegg gggaggaget ggeggtggee gtggeggaga gggtgcaaga gaaggacage 1200
ggcttcttee tgcgcettcat ccgecgcacgg aagttcaacg tgggceccegtge ctatgagetg 1260
ctcagaggct atgtgaattt ccggctgcag taccctgage tectttgacag cctgtceccca 1320
gaggctgtec gcectgcaccat tgaagctgge taccctggtg tectctectag tcgggacaag 1380
tatggccgag tggtcatgcet cttcaacatt gagaactggc aaagtcaaga aatcaccttt 1440
gatgagatct tgcaggcata ttgcttcatc ctggagaagc tgctggagaa tgaggaaact 1500
caaatcaatg gcttctgcat cattgagaac ttcaagggct ttaccatgca gcaggctgcet 1560
agtctcegga cttcagatcect caggaagatg gtggacatgce tccaggattce ctteccagcece 1620
cggttcaaag ccatccactt catccaccag ccatggtact tcaccacgac ctacaatgtg 1680
gtcaagcecct tcecttgaagag caagctgctt gagagggtcet ttgtccacgg ggatgacctt 1740
tctggtttet accaggagat cgatgagaac atcctgecect ctgacttcgg gggcacgcetg 1800
cccaagtatg atggcaaggc cgttgctgag cagcectctttg geccccagge ccaagctgag 1860
aacacagcct tctgaggatc gtaccggtcg acctgcagaa gettgecteg agcagegetg 1920
ctcgagagat ctggatcata atcagccata ccacatttgt agaggtttta cttgctttaa 1980
aaaacctccce acacctcecece ctgaacctga aacataaaat gaatgcaatt gttgttgtta 2040
acttgtttat tgcagcttat aatggttaca aataaagcaa tagcatcaca aatttcacaa 2100
ataaagcatt tttttcactg cattctagtt gtggtttgtc caaactcatc aatgtatctt 2160
atcatgtctg gtaaccacgt gcggaccgag cggccgcagg aacccctagt gatggagttg 2220
gecacteect ctetgegege tcegetegete actgaggeceyg ggcgaccaaa ggtcgcccga 2280
cgeceggget ttgcccggge ggcctcagtg agcgagcgag cgcgcag 2327

<210> SEQ ID NO 62
<211> LENGTH: 236

<212> TYPE:

DNA

<213> ORGANISM: Simian virus 40

<400> SEQUENCE: 62
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agacatgata agatacattg atgagtttgg acaaaccaca actagaatgc agtgaaaaaa 60
atgctttatt tgtgaaattt gtgatgctat tgctttattt gtaaccatta taagctgcaa 120
taaacaagtt aacaacaaca attgcattca ttttatgttt caggttcagyg gggaggtgtg 180
ggaggttttt taaagcaagt aaaacctcta caaatgtggt atggctgatt atgatc 236
<210> SEQ ID NO 63
<211> LENGTH: 954
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 63
tcagaaggct gtgttctcag cttgggectyg ggggccaaag agcetgctcag caacggectt 60
gecatcatac ttgggcageg tgcccccgaa gtcagaggge aggatgttet catcgatcte 120
ctggtagaaa ccagaaaggt catcccegtg gacaaagacce ctctcaagca gettgetett 180
caagaagggc ttgaccacat tgtaggtcgt ggtgaagtac catggctggt ggatgaagtg 240
gatggetttyg aaccgggctyg ggaaggaatc ctggagcatg tccaccatct tectgagatce 300
tgaagtccgg agactagcag cctgctgecat ggtaaagcecce ttgaagttcet caatgatgca 360
gaagccattyg atttgagttt cctcattcte cagcagette tccaggatga agcaatatge 420
ctgcaagatc tcatcaaagg tgatttcttg actttgccag ttctcaatgt tgaagagcat 480
gaccactcgyg ccatacttgt cccgactaga gaggacacca gggtagcecag cttcaatggt 540
gcagcggaca gectetgggg acaggetgtce aaagagetca gggtactgca gecggaaatt 600
cacatagcct ctgagcagct cataggcacg geccacgttyg aacttccegtyg cgcggatgaa 660
gegcaggaag aagcecgcetgt ccttetettg caccctetee gecacggeca cegecagete 720
ctececcgag gecgectgeg cctgcaccat ctectgcage tetegcactyg cctecteccyg 780
ggtctectet ctetegtteca getcatectt ggecttetge aaggtgtgge ggggcagetyg 840
gectgcacggyg ccaaagacag gtccatggte cttggttgtg agetgcetceca gttgggcacyg 900
gagctccetgt tectettcag gtaccatgeg gaacgtgcce accccttetg acat 954

<210> SEQ ID NO 64

<211> LENGTH: 6

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic
oligonucleotide

<400> SEQUENCE: 64

ggtgge 6

<210> SEQ ID NO 65

<211> LENGTH: 183

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic
polynucleotide

<400> SEQUENCE: 65
ggatcceggyg gegggtacaa ttcegcaget tttagagcag aagtaacact tcegtacagg 60
cctagaagta aaggcaacat ccactgagga gcagttettt gatttgcace accaccggat 120

cegggacctyg aaataaaaga caaaaagact aaacttacca gttaacttte tggtttttca 180
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<210> SEQ ID NO 66
<211> LENGTH: 590

<212> TYPE:

DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 66

tcggeagete

tcegetggag

cecgeccacag

ccagagagaa

ctttgtgtge

gggatctggg

gtggggttge

gaagggaaat

tgcccaccee

ggggtcagtt

cteettgggy
gegtggtecg
ttteegttaa
aggggagagyg
tcctgetetyg
ccagteccat
tgagagagca
cgtaaatatg
tccecccagec

gagaaatgtyg

<210> SEQ ID NO 67
<211> LENGTH: 720

<212> TYPE:

DNA

ctacctggta

gtcagcaggt

atcgggctca

ggagaggcct

gagttecctge

tcectetttt

cceecececcece

actacatcta

agcaggacct

getggttaag

cctgaatgte ctggagetcet
tgggattagt gtgtcataag
caggaggcce tcagtgggge
gggcctgget ggaggegceat
tcggecatgt ggaagcccgyg
ctctgeccte tttetectca
cccaccacca ccaccagggt
cagtggcage tctggcaaat
ggcatggtag ttttcaccte

gccaagcagg gagaggacaa

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence:

polynucleotide

<400> SEQUENCE: 67

ttacttgtac

gaccatgtga

gtggttgtceg

ggcgagctgc

gttettetge

gtgccccagyg

cagggtgtcg

gaagatggtg

cttcatgtygyg

ggtgggccag

gtaggtggca

gtccageteg

agctegteca

tegegettet

ggcagcagca

acgctgeegt

ttgtcggeca

atgttgecegt

cecctegaact

cgctectgga

tcggggtagc

ggcacgggca

tegecctege

accaggatgg

<210> SEQ ID NO 68
<211> LENGTH: 598

<212> TYPE

PRT

tgccgagagt
cgttggggte
cggggceegte
cctegatgtt
tgatatagac
cctecttgaa
tcacctegge
cgtagectte
ggctgaagca
gettgeeggt
cctegecgga

gcaccacccce

<213> ORGANISM: Adeno-associated

<400> SEQUENCE: 68

gatcceggeg geggtcacga
tttgctcagy gcggactggy
gecgatgggg gtgttetget
gtggcggate ttgaagttca
gttgtggetyg ttgtagttgt
gtcgatgece ttcagetcega
gegggtettyg tagttgeegt
gggcatggeg gacttgaaga
ctgcacgeeyg taggtcaggyg
ggtgcagatg aacttcaggg
cacgctgaac ttgtggeegt

ggtgaacage tcctegecct

virus

183
agaggttccce 60
gaacttctca 120
aaaggaagac 180
caaagccctce 240
ctgtggggcet 300
agatccecggyg 360
aataagaggt 420
ccaggcctat 480
tgcagtgagt 540

590

Synthetic

actccagcag 60
tgctcaggta 120
ggtagtggtce 180
ccttgatgece 240
actccagcett 300
tgcggttcecac 360
cgtecttgaa 420
agtcgtgcetyg 480
tggtcacgag 540
tcagcttgece 600
ttacgtcgece 660
tgctcaccat 720

Met Ala Pro Gly Lys Lys Arg Pro Val Glu His Ser Pro Val Glu Pro

1

5

10

15

Asp Ser Ser Ser Gly Thr Gly Lys Ala Gly Gln Gln Pro Ala Arg Lys

20

25 30
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Arg

Gln

Thr

65

Ala

Trp

Pro

Ala

Phe

145

Arg

Lys

Thr

Ser

Leu

225

Leu

Cys

Thr

Leu

305

Ser

Ser

Lys

Thr

Ala

385

Gly

Ile

Pro

Gly

Leu

Pro

50

Met

Asp

Met

Thr

Ser

130

Asp

Leu

Leu

Thr

Glu

210

Pro

Thr

Leu

Phe

Ser

290

Tyr

Arg

Arg

Thr

Lys

370

Met

Val

Glu

Val

Asn

Asn

35

Leu

Ala

Gly

Gly

Tyr

115

Asn

Phe

Ile

Phe

Ile

195

Tyr

Pro

Leu

Glu

Ser

275

Gln

Tyr

Leu

Asn

Ser

355

Tyr

Ala

Leu

Lys

Ala
435

Arg

Phe

Gly

Thr

Val

Asp

100

Asn

Asp

Asn

Asn

Asn

180

Ala

Gln

Phe

Asn

Tyr

260

Tyr

Ser

Leu

Gln

Trp

340

Ala

His

Ser

Ile

Val
420

Thr

Gln

Gly

Gln

Gly

Gly

85

Arg

Asn

Asn

Arg

Asn

165

Ile

Asn

Leu

Pro

Asn

245

Phe

Thr

Leu

Ser

Phe

325

Leu

Asp

Leu

His

Phe
405
Met

Glu

Ala

Gln

Pro

Ser

70

Asn

Val

His

His

Phe

150

Asn

Gln

Asn

Pro

Ala

230

Gly

Pro

Phe

Asp

Arg

310

Ser

Pro

Asn

Asn

Lys

390

Gly

Ile

Gln

Ala

Thr

Pro

55

Gly

Ser

Ile

Leu

Tyr

135

His

Trp

Val

Leu

Tyr

215

Asp

Ser

Ser

Glu

Arg

295

Thr

Gln

Gly

Asn

Gly

375

Asp

Lys

Thr

Tyr

Thr

Gly

Ala

Ala

Ser

Thr

Tyr

120

Phe

Cys

Gly

Lys

Thr

200

Val

Val

Gln

Gln

Asp

280

Leu

Asn

Ala

Pro

Asn

360

Arg

Asp

Gln

Asp

Gly

440

Ala

Asp

Ala

Pro

Gly

Thr

105

Lys

Gly

His

Phe

Glu

185

Ser

Leu

Phe

Ala

Met

265

Val

Met

Thr

Gly

Cys

345

Ser

Asp

Glu

Gly

Glu
425

Ser

Asp

Ala

Pro

Met

Asn

90

Ser

Gln

Tyr

Phe

Arg

170

Val

Thr

Gly

Met

Val

250

Leu

Pro

Asn

Pro

Ala

330

Tyr

Glu

Ser

Glu

Ser
410
Glu

Val

Val

Asp

Ser

Ala

75

Trp

Thr

Ile

Ser

Ser

155

Pro

Thr

Val

Ser

Val

235

Gly

Arg

Phe

Pro

Ser

315

Ser

Arg

Tyr

Leu

Lys

395

Glu

Glu

Ser

Asn

Ser

Gly

60

Asp

His

Arg

Ser

Thr

140

Pro

Lys

Gln

Gln

Ala

220

Pro

Arg

Thr

His

Leu

300

Gly

Asp

Gln

Ser

Val

380

Phe

Lys

Ile

Thr

Thr

Val

45

Leu

Asn

Cys

Thr

Ser

125

Pro

Arg

Arg

Asn

Val

205

His

Gln

Ser

Gly

Ser

285

Ile

Thr

Ile

Gln

Trp

365

Asn

Phe

Thr

Arg

Asn
445

Gln

Pro

Gly

Asn

Asp

Trp

110

Gln

Trp

Asp

Leu

Asp

190

Phe

Gln

Tyr

Ser

Asn

270

Ser

Asp

Thr

Arg

Arg

350

Thr

Pro

Pro

Asn

Thr
430

Leu

Gly

Asp

Thr

Glu

Ser

95

Ala

Ser

Gly

Trp

Asn

175

Gly

Thr

Gly

Gly

Phe

255

Asn

Tyr

Gln

Thr

Asp

335

Val

Gly

Gly

Gln

Val
415
Thr

Gln

Val

Pro

Asn

Gly

80

Thr

Leu

Gly

Tyr

Gln

160

Phe

Thr

Asp

Cys

Tyr

240

Tyr

Phe

Ala

Tyr

Gln

320

Gln

Ser

Ala

Pro

Ser

400

Asp

Asn

Arg

Leu
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-continued

318

Pro

465

Trp

Met

Asn

Phe

Ile

545

Ile

Tyr

450

Gly

Ala

Gly

Thr

Ala

530

Glu

Gln

Asp

Leu

Met

Lys

Gly

Pro

515

Ser

Trp

Tyr

Thr

Thr
595

Val

Ile

Phe

500

Val

Phe

Glu

Thr

Asn

580

Arg

Trp Gln
470

Pro His
485

Gly Leu

Pro Ala

Ile Thr

Leu Gln

550

Ser Asn
565

Gly Val

Asn Leu

<210> SEQ ID NO 69

<211> LENGTH:

<212> TYPE:
<213> ORGANISM: Adeno-associated virus

PRT

<400> SEQUENCE:

Met

1

Asp

Met

Thr

Ser

65

Asp

Leu

Leu

Thr

Glu

145

Pro

Thr

Leu

Phe

Ala

Gly

Gly

Tyr

50

Asn

Phe

Ile

Phe

Ile

130

Tyr

Pro

Leu

Glu

Ser
210

Thr

Val

Asp

35

Asn

Asp

Asn

Asn

Asn

115

Ala

Gln

Phe

Asn

Tyr

195

Tyr

Gly

Gly

20

Arg

Asn

Asn

Arg

Asn

100

Ile

Asn

Leu

Pro

Asn
180

Phe

Thr

533

69

Ser Gly

Asn Ser

Val Ile

His Leu

His Tyr

70

Phe His
85

Asn Trp

Gln Val

Asn Leu

Pro Tyr
150

Ala Asp
165
Gly Ser

Pro Ser

Phe Glu

455

Asp

Thr

Lys

Asn

Gln

535

Lys

Tyr

Tyr

Ala

Ser

Thr

Tyr

55

Phe

Cys

Gly

Lys

Thr

135

Val

Val

Gln

Gln

Asp
215

Arg

Asp

His

Pro

520

Tyr

Glu

Asn

Ser

Pro

Gly

Thr

40

Lys

Gly

His

Phe

Glu

120

Ser

Leu

Phe

Ala

Met

200

Val

Asp

Gly

Pro

505

Ser

Ser

Asn

Lys

Glu
585

Met

Asn

25

Ser

Gln

Tyr

Phe

Arg

105

Val

Thr

Gly

Met

Val
185

Leu

Pro

Val

His

490

Pro

Thr

Thr

Ser

Ser

570

Pro

Ala

10

Trp

Thr

Ile

Ser

Ser

90

Pro

Thr

Val

Ser

Val
170
Gly

Arg

Phe

Tyr

475

Phe

Pro

Thr

Gly

Lys

555

Val

Arg

Asp

His

Arg

Ser

Thr

75

Pro

Lys

Gln

Gln

Ala

155

Pro

Arg

Thr

His

460

Leu

His

Gln

Phe

Gln

540

Arg

Asn

Pro

Asn

Cys

Thr

Ser

Pro

Arg

Arg

Asn

Val

140

His

Gln

Ser

Gly

Ser
220

Gln

Pro

Ile

Ser

525

Val

Trp

Val

Ile

Asn

Asp

Trp

45

Gln

Trp

Asp

Leu

Asp

125

Phe

Gln

Tyr

Ser

Asn

205

Ser

Gly

Ser

Leu

510

Ala

Ser

Asn

Asp

Gly
590

Glu

Ser

30

Ala

Ser

Gly

Trp

Asn

110

Gly

Thr

Gly

Gly

Phe
190

Asn

Tyr

Pro

Pro

495

Ile

Ala

Val

Pro

Phe

575

Thr

Gly

15

Thr

Leu

Gly

Tyr

Gln

95

Phe

Thr

Asp

Cys

Tyr

175

Tyr

Phe

Ala

Ile

480

Leu

Lys

Lys

Glu

Glu

560

Thr

Arg

Ala

Trp

Pro

Ala

Phe

80

Arg

Lys

Thr

Ser

Leu

160

Leu

Cys

Thr

His
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-continued

320

Ser

225

Tyr

Arg

Arg

Thr

Lys

305

Met

Glu

Asn

385

Gly

Ala

Gly

Thr

Ala

465

Glu

Gln

Asp

Leu

Gln

Tyr

Leu

Asn

Ser

290

Tyr

Ala

Leu

Lys

Ala

370

Arg

Met

Lys

Gly

Pro

450

Ser

Trp

Tyr

Thr

Thr
530

Ser

Leu

Gln

Trp

275

Ala

His

Ser

Ile

Val

355

Thr

Gln

Val

Ile

Phe

435

Val

Phe

Glu

Thr

Asn

515

Arg

Leu

Ser

Phe

260

Leu

Asp

Leu

His

Phe

340

Met

Glu

Ala

Trp

Pro

420

Gly

Pro

Ile

Leu

Ser

500

Gly

Asn

Asp

Arg

245

Ser

Pro

Asn

Asn

Lys

325

Gly

Ile

Gln

Ala

Gln

405

His

Leu

Ala

Thr

Gln

485

Asn

Val

Leu

<210> SEQ ID NO 70

<211> LENGTH:

<212> TYPE:
<213> ORGANISM:

PRT

<400> SEQUENCE:

Met

1

Pro

Lys

Pro

Ala

Asp

Arg

Gln
50

Pro

Ser

Leu

35

Pro

Gly
Ser
20

Asn

Leu

601

Arg

230

Thr

Gln

Gly

Asn

Gly

310

Asp

Lys

Thr

Tyr

Thr

390

Asp

Thr

Lys

Asn

Gln

470

Lys

Tyr

Tyr

Leu

Asn

Ala

Pro

Asn

295

Arg

Asp

Gln

Asp

Gly

375

Ala

Arg

Asp

His

Pro

455

Tyr

Glu

Asn

Ser

Met

Thr

Gly

Cys

280

Ser

Asp

Glu

Gly

Glu

360

Ser

Asp

Asp

Gly

Pro

440

Ser

Ser

Asn

Lys

Glu
520

Asn

Pro

Ala

265

Tyr

Glu

Ser

Glu

Ser

345

Glu

Val

Val

Val

His

425

Pro

Thr

Thr

Ser

Ser

505

Pro

Pro

Ser

250

Ser

Arg

Tyr

Leu

Lys

330

Glu

Glu

Ser

Asn

Tyr

410

Phe

Pro

Thr

Gly

Lys

490

Val

Arg

Adeno-associated virus

70
Lys
5
Thr

Phe

Gly

Lys

Gly

Gly

Glu

Arg

Ile

Gln

Pro
55

Pro

Gly

Thr

40

Pro

Val
Lys
25

Gly

Ala

Glu

10

Lys

Asp

Ala

Leu

235

Gly

Asp

Gln

Ser

Val

315

Phe

Lys

Ile

Thr

Thr

395

Leu

His

Gln

Phe

Gln

475

Arg

Asn

Pro

Pro

Gly

Ser

Pro

Ile

Thr

Ile

Gln

Trp

300

Asn

Phe

Thr

Arg

Asn

380

Gln

Gln

Pro

Ile

Ser

460

Val

Trp

Val

Ile

Ser

Gln

Glu

Ser
60

Asp

Thr

Arg

Arg

285

Thr

Pro

Pro

Asn

Thr

365

Leu

Gly

Gly

Ser

Leu

445

Ala

Ser

Asn

Asp

Gly
525

Pro

Gln

Ser

45

Gly

Gln

Thr

Asp

270

Val

Gly

Gly

Gln

Val

350

Thr

Gln

Val

Pro

Pro

430

Ile

Ala

Val

Pro

Phe

510

Thr

Gln
Pro
30

Val

Val

Tyr

Gln

255

Gln

Ser

Ala

Pro

Ser

335

Asp

Asn

Arg

Leu

Ile

415

Leu

Lys

Lys

Glu

Glu

495

Thr

Arg

Arg
15
Ala

Pro

Gly

Leu

240

Ser

Ser

Lys

Thr

Ala

320

Gly

Ile

Pro

Gly

Pro

400

Trp

Met

Asn

Phe

Ile

480

Ile

Val

Tyr

Ser

Arg

Asp

Pro
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-continued

322

Asn

65

Gly

Thr

Leu

Ser

Trp

145

Asp

Leu

Glu

Phe

Gln

225

Tyr

Ser

Asn

Ser

Asp

305

Ala

Ala

Arg

Thr

Pro

385

Pro

Asn

Thr

Leu

Gly
465

Thr

Ala

Trp

Pro

Gly

130

Gly

Trp

Ser

Gly

Thr

210

Gly

Gly

Phe

Asn

Tyr

290

Gln

Asn

Asn

Val

Ala

370

Gly

Ser

Ala

Thr

Gln

450

Ala

Met

Asp

Leu

Thr

115

Gly

Tyr

Gln

Phe

Thr

195

Asp

Cys

Tyr

Tyr

Phe

275

Ala

Tyr

Thr

Gln

Ser

355

Gly

Ile

Asn

Asp

Asn

435

Gln

Leu

Ala

Gly

Gly

100

Tyr

Ala

Phe

Arg

Lys

180

Lys

Ser

Leu

Leu

Cys

260

Gln

His

Leu

Gln

Ala

340

Thr

Thr

Ala

Gly

Tyr

420

Pro

Gln

Pro

Ala

Val

85

Asp

Asn

Thr

Asp

Leu

165

Leu

Thr

Glu

Pro

Thr

245

Leu

Phe

Ser

Tyr

Thr

325

Lys

Thr

Lys

Met

Ile

405

Ser

Val

Asn

Gly

Gly

Gly

Arg

Asn

Asn

Phe

150

Ile

Phe

Ile

Tyr

Pro

230

Leu

Glu

Thr

Gln

Tyr

310

Leu

Asn

Thr

Tyr

Ala

390

Leu

Asp

Ala

Thr

Met
470

Gly

Ser

Val

His

Asp

135

Asn

Asn

Asn

Ala

Gln

215

Phe

Asn

Tyr

Tyr

Ser

295

Leu

Gly

Trp

Gly

His

375

Thr

Ile

Val

Thr

Ala

455

Val

Gly

Ser

Ile

Leu

120

Asn

Arg

Asn

Ile

Asn

200

Leu

Pro

Asn

Phe

Thr

280

Leu

Ser

Phe

Leu

Gln

360

Leu

His

Phe

Met

Glu
440

Pro

Trp

Ala

Ser

Thr

105

Tyr

Thr

Phe

Asn

Gln

185

Asn

Pro

Ala

Gly

Pro

265

Phe

Asp

Arg

Ser

Pro

345

Asn

Asn

Lys

Gly

Leu
425
Glu

Gln

Gln

Pro

Gly

90

Thr

Lys

Tyr

His

Trp

170

Val

Leu

Tyr

Asp

Ser

250

Ser

Glu

Arg

Thr

Gln

330

Gly

Asn

Gly

Asp

Lys

410

Thr

Tyr

Ile

Asn

Met

75

Asn

Ser

Gln

Phe

Cys

155

Gly

Lys

Thr

Val

Val

235

Gln

Gln

Asp

Leu

Gln

315

Gly

Pro

Asn

Arg

Asp

395

Gln

Ser

Gly

Gly

Arg
475

Ala

Trp

Thr

Ile

Gly

140

Phe

Glu

Ser

Leu

220

Phe

Ala

Met

Val

Met

300

Thr

Gly

Cys

Ser

Asn

380

Glu

Asn

Glu

Ile

Thr

460

Asp

Asp

His

Arg

Ser

125

Tyr

Phe

Arg

Val

Thr

205

Gly

Met

Val

Leu

Pro

285

Asn

Thr

Pro

Tyr

Asn

365

Ser

Glu

Ala

Glu

Val
445

Val

Val

Asn

Cys

Thr

110

Asn

Ser

Ser

Pro

Thr

190

Ile

Ser

Ile

Gly

Arg

270

Phe

Pro

Gly

Asn

Arg

350

Phe

Leu

Arg

Ala

Glu
430
Ala

Asn

Tyr

Asn

Asp

95

Trp

Gly

Thr

Pro

Lys

175

Gln

Gln

Ala

Pro

Arg

255

Thr

His

Leu

Gly

Thr

335

Gln

Ala

Ala

Phe

Arg

415

Ile

Asp

Ser

Leu

Glu

80

Ser

Ala

Thr

Pro

Arg

160

Arg

Asn

Val

His

Gln

240

Ser

Gly

Ser

Ile

Thr

320

Met

Gln

Trp

Asn

Phe

400

Asp

Lys

Asn

Gln

Gln
480
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324

Gly

Ser

Leu

Gln

Ser

545

Asn

Asp

Gly

<210>
<211>
<212>
<213>

<400>

Pro

Pro

Ile

Ser

530

Val

Pro

Phe

Thr

Ile

Leu

Lys

515

Lys

Glu

Glu

Ala

Arg
595

Trp

Met

500

Asn

Leu

Ile

Ile

Val

580

Tyr

PRT

SEQUENCE :

Met Ala Ala Gly

1

Asp

Leu

Thr

Gly

65

Tyr

Gln

Phe

Thr

Asp

145

Cys

Tyr

Tyr

Phe

Ala
225

Tyr

Gly

Gly

Tyr

50

Ala

Phe

Arg

Lys

Lys

130

Ser

Leu

Leu

Cys

Gln
210

His

Leu

Val

Asp

35

Asn

Thr

Asp

Leu

Leu

115

Thr

Glu

Pro

Thr

Leu

195

Phe

Ser

Tyr

Gly

20

Arg

Asn

Asn

Phe

Ile

100

Phe

Ile

Tyr

Pro

Leu

180

Glu

Thr

Gln

Tyr

Ala

485

Gly

Thr

Asn

Glu

Gln

565

Asn

Leu

SEQ ID NO 71
LENGTH:
TYPE:
ORGANISM: Adeno-associated virus

535

71

Gly

Ser

Val

His

Asp

Asn

85

Asn

Asn

Ala

Gln

Phe

165

Asn

Tyr

Tyr

Ser

Leu
245

Lys

Gly

Pro

Ser

Trp

550

Tyr

Thr

Thr

Gly

Ser

Ile

Leu

Asn

70

Arg

Asn

Ile

Asn

Leu

150

Pro

Asn

Phe

Thr

Leu
230

Ser

Ile

Phe

Val

Phe

535

Glu

Thr

Glu

Arg

Ala

Ser

Thr

Tyr

55

Thr

Phe

Asn

Gln

Asn

135

Pro

Ala

Gly

Pro

Phe
215

Asp

Arg

Pro

Gly

Pro

520

Ile

Leu

Ser

Gly

Asn
600

Pro

Gly

Thr

40

Lys

Tyr

His

Trp

Val

120

Leu

Tyr

Asp

Ser

Ser
200
Glu

Arg

Thr

His

Leu

505

Ala

Thr

Gln

Asn

Val

585

Leu

Met

Asn

25

Ser

Gln

Phe

Cys

Gly

105

Lys

Thr

Val

Val

Gln

185

Gln

Asp

Leu

Gln

Thr

490

Lys

Asp

Gln

Lys

Tyr

570

Tyr

Ala

10

Trp

Thr

Ile

Gly

His

Phe

Glu

Ser

Leu

Phe

170

Ala

Met

Val

Met

Thr
250

Asp

His

Pro

Tyr

Glu

555

Tyr

Ser

Asp

His

Arg

Ser

Tyr

75

Phe

Arg

Val

Thr

Gly

155

Met

Val

Leu

Pro

Asn
235

Thr

Gly

Pro

Pro

Ser

540

Asn

Lys

Glu

Asn

Cys

Thr

Asn

60

Ser

Ser

Pro

Thr

Ile

140

Ser

Ile

Gly

Arg

Phe
220

Pro

Gly

Asn

Pro

Thr

525

Thr

Ser

Ser

Pro

Asn

Asp

Trp

45

Gly

Thr

Pro

Lys

Gln

125

Gln

Ala

Pro

Arg

Thr
205
His

Leu

Gly

Phe

Pro

510

Thr

Gly

Lys

Thr

Arg
590

Glu

Ser

30

Ala

Thr

Pro

Arg

Arg

110

Asn

Val

His

Gln

Ser

190

Gly

Ser

Ile

Thr

His

495

Gln

Phe

Gln

Arg

Ser

575

Pro

Gly

15

Thr

Leu

Ser

Trp

Asp

Leu

Glu

Phe

Gln

Tyr

175

Ser

Asn

Ser

Asp

Ala
255

Pro

Ile

Asn

Val

Trp

560

Val

Ile

Ala

Trp

Pro

Gly

Gly

80

Trp

Ser

Gly

Thr

Gly

160

Gly

Phe

Asn

Tyr

Gln
240

Asn
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325

326

-continued

Thr Gln Thr Leu Phe Ser Gln Pro Asn Thr

260

Gly Gly

265

Gly

Gln Ala Gln

285

Lys Asn Leu Pro Pro

275

Trp Gly

280

Cys Tyr Arg

Thr
290

Thr Thr Gln Phe

300

Asn Asn Asn Ser Asn Ala

295

Ser Gly

Thr Ser Leu Ala

315

Leu Asn Asn

310

Gly His

305

Lys Tyr Gly Arg

Ile Ala Met Ala Thr

325

Glu
330

His Lys Asp Asp Glu Arg Phe

Ile Ile Phe Gln

345

Leu Asn Ala Ala

340

Asn Gly Gly Lys Arg

Val Met Thr

360

Glu Glu Glu Ile

365

Ser Leu Ser

355

Asp Tyr Asp

Val Ala Thr Glu Glu

375

Ile Val Ala

380

Pro
370

Asn Tyr Gly Asp

Gln
385

Gln Thr Ala Gln Ile Thr Val

395

Pro Asn Ser

390

Asn Gly

Met Val

405

Leu Pro Gly Trp Gln Asn Arg Asp Val Leu

410

Tyr

Ile Trp Ala Lys Ile Pro His Thr Asn Phe His

420

Asp
425

Gly

Met Phe Gln

445

Leu Gly Leu His Pro Pro Pro

435

Gly Gly Lys

440
Thr

Val Ala

455

Thr Thr

460

Asn Pro Pro Pro Pro Phe

450

Lys Asp

Phe Ile

470

Thr Gln Thr

475

Lys Leu Asn Ser Ser Gln

465

Tyr Gly

Glu Ile Glu Glu

485

Gln Glu Asn Ser

490

Trp Leu Lys Lys Arg

Glu Ile Gln Tyr Thr Ser Asn Ser Thr Ser

500

Tyr Tyr

505

Lys

Ala Val Thr Glu Val Glu Pro

525

Asn Ser Pro

515

Gly Tyr

520

Arg

Thr Leu

535

Arg Tyr Leu Asn

530

Arg

Met
270

Gln Arg

Trp

Asn Pro

Phe

Asp
350

Lys

Asn Leu

Gln Gly

Gln Gly

Pro
430

Ile

Asn Gln

Val

Trp

Val

510

Ile

Ala Asn

Val

Thr Ala

Gly
320

Pro Ser

335

Asn Ala

Thr Thr

Gln

Ala
400

Pro
415

Ser Pro

Leu Ile

Ser

Val
480

Ser

Asn Pro

495

Asp Phe

Gly Thr

The invention claimed is:

1. A viral vector comprising:

a vector genome comprising a retinaldehyde binding pro-
tein 1 (RLBP1) coding sequence comprising nucleic
acid sequences in the 5' to 3' direction of: SEQ ID NO:
36, 62, 63, 64, 65,66, 1,3,4,5,6,8,and 9, and

an adeno-associated virus (AAV) serotype 2 or 8 capsid.

2. The viral vector of claim 1, wherein said vector com-

prises an adeno-associated virus (AAV) serotype 8 capsid.

3. A composition comprising the viral vector of claim 1.

4. The composition of claim 3 further comprising a phar-

maceutically acceptable excipient.

5. A viral vector comprising:

an adeno-associated virus (AAV) serotype 2 or 8 capsid,

a vector genome comprising a retinaldehyde binding pro-
tein 1 (RLBP1) coding sequence comprising, in the 5' to
3" direction, nucleic acid sequences selected from the
group consisting of:
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a) SEQ ID NO: 2, 10, 5, 6, 8, and 9;

b) SEQIDNO: 2,11, 5,6, 8, 14, 9;

¢) SEQ ID NO: 2,22, 5, 6, 8, 23, and 9; and

d) SEQID NO: 2,3,4, 5,6, 8,23, and 9.

6. A nucleic acid comprising a gene cassette, said gene

cassette comprises, in the 5' to 3' direction:

(1) a 5' inverted terminal repeat (ITR) having a nucleic acid
sequence of SEQ ID NO: 2 or a non-resolvable ITR
having a nucleic acid sequence of SEQ ID NO: 1;

(i) a recombinant nucleotide sequence comprising an
RLBP1 coding sequence having a promoter nucleic acid
sequence selected from: SEQ ID NO: 3, 10, 11, 12 and
22 operably linked to said RLBP1 coding sequence; and

(ii1) a 3'ITR having a nucleic acid sequence of SEQ ID NO:
9

7. The nucleic acid of claim 6 that is a plasmid.

8. The nucleic acid of claim 6, further comprising the
nucleic acid sequence selected from SEQ ID NO: 26, 27, 28,
29, 30 and 50.
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9. The nucleic acid of claim 6, wherein the gene cassette
comprises, in the 5' to 3' direction, the sequences selected

from:
a) SEQID NO: 2,10, 5, 6, 8, and 9,
b) SEQIDNO: 2,11, 5,6, 8, 14 and 9, 5
2,5,6,8,23 and 9,

1

2,1
¢) SEQ ID NO: 2, 2
d)SEQIDNO: 2,3, 4, 5,6,8,23 and 9, and
¢) SEQIDNO: 1,3, 4,5,6,8,and 9.
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